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THE FERTILITY OF EGYPT. 


I. The principal factoRvS of the agriculturai. wealth 

OF Egypt. 


The annual national revenue of Egypt is estimated at approxi* 
mately 300 million Egyptian pounds. 

The total revenue of landed property, which at present has an 
area of scarcely two and a quarter million hectares under cultiva- 
tion, amounts to 148 million Egyptian pounds, of which 108 mil- 
lion represent approximately the value of the anmial crops. The 
wealth of Egypt is therefore considerable and agriculture is the 
principal source (i) (2) (3). 

Of the natural and artificial factors of this wealth, will be men- 
tioned only the more imi)ortant of those which are directly 
connected with the production of the soil : — the geographical posi- 
tion, climate, rural manual labour, and lastly the soil and the river 
which waters it. 

The geographical position influences commerce and the flora. 
Situated at the junction of two seas, on the banks of a great river, 
at the meeting point and on the maritime route of three continents, 
Egypt has always been a centre of international trade. However, 
until about a hundred years ago, transport held precedence over 
real exportation, but the introduction of the cultivation of cotton 
and sugar-cane has reversed this relation (4). Agricultural produce 
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coxistitutes almost the whole of the exports of which cotton alone 
represents 84 % (5). Owing to its geographical position this country 
has a great advantage as regards the transport of this rather 
bulky textile. The history of the commerce of Egypt shows that 
a strong, fax-seeing Government has always been one of the es- 
sential conditions of her prosperity. 

The influence that the geographical factors, assisted by climatic 
conditions, have exercised on the flora, both wild and cultivat- 
ed, has been considerable. Owing to her numerous connections, 
Egypt has, in the course of years, tripled the number of plants 
which were formerly cultivated (6) (6'). This number now amounts 
to about 150. The very interesting story of these acquisitions is 
not only the history of Egyptian agriculture but also that of her 
external relations, the story of which has been related elsewhere (7). 
Experiments of acclimatization date from very ancient times They 
have been carried out to such an extent that it is difficult now to 
add to the number (8). 

The chmate of Egypt has great advantages It is generally 
fairly u ni form and free from extremes There is no excessive heat 
or very dry weather during the warm season, which favours the 
production of fine cottons and maize in the Delta and it is not too 
cold in winter, which allows bersim ” {TrifoUum alexandnnum) 
to be grown throughout the country. Although uniform, the cli- 
mate shows sufficient differences between the south and north to 
require from the farmer some discretion in the choice not only of 
the species, but also of the varieties grown, which accounts for 
the following geographical disposition of crops : — cotton, flax, 
sugar-cane, maize, millet, beans, barley, “ bersim, ” lucerne, fenu- 
greek, lupins, chick-peas, vetch, tares, lentils, onions, sesamum, 
ground-nuts, henna, melons and water-melons, grow in all parts 
of the country. The fine cottons are however special to Lower 
Egypt. Upper and Middle Egypt are preeminently the regions 
for the sugar industry, and also of millet, onions, lentils, vetch, 
tares, lupins, chick-peas and beans. The poppy, safflower and 
indigo, now neglected, used to be especially important crops in 
these areas. 

Maize, ground-nuts, sesamum and henna are grown more in 
Lower ]^ypt. 

Rice, “ dinebe ” and " samar ” are crops confined to the north 
d Lower Egypt and the Fayoum (7), 
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In the distribution of crops the varied nature of the soil also 
has an important, and sometimes a dominating influence (9). 

Native labour is abundant and satisfactory and forms a 
powerful factor in the prosperity of agriculture and, consequently, 
of the wealth of Egypt. The fellah of whom both savants 
and travellers have spoken highly, adds to strength, activity 
and endurance, a traditional experience, and a profound love 
for the soil. This instinct, the extraordinary fecundity of the race 
and the fact that cultivable land is scarce, and bounded by the 
sea and the desert which hinder emigration and assure to agricul- 
ture, in spite of a very high infantile mortality, an inexhaustible 
supply of manual labour, safeguard Egypt from that social evil, 
the exodus of the rural population to the towns (4). 

The soil and the Nile. — Throughout the centuries the fertility, 
of the Nile valley has caused universal admiration. The arable 
land in Egypt is the gift of the river, and is very largely formed 
of mud brought down by the Blue Nile and the Atbara. 

The Egyptian soil owes its fertility especially to : — 

(1) The very varied mtneralogtcal composition. The original 
rocks from which the soil is formed are principally volcanic, and 
eruptive, crystalline and sedimentary, and to these has been added 
very valuable transported material. 

(2) The extreme tenuity of its constituent elements. Eg^’^p- 
tian soils contain from 35 to 80 % or more of clay, of which some- 
times more than 8 % is colloidal clay. Owing to this tenuity its 
elements offer a very large surface to the action of dissolving agents 
and impart to the soil particles a great absorptive power, which 
fortunately corrects the action of certain injurious salts (notably 
alkaline carbonates). 

They thus acquire great importance in the cracking of the 
groimd which, as will be shown, contributes to the maintainance 
of the great fertility of the sods of this countr}^ 

(3) the conditions of moisture and climate which, as has been 
shown, are very favourable. 

(4) The presence of certain salts (especially calcium salts), 
which are important from the point of view of chemical, physical 
and biological factors. 

Analyses and manuring experiments confirm the richness of 
Egyptian soil in fertilizing elements, except in nitrogen (10) (11) 
(12) (13). 
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Without the Nile, however, this land would only be an arid 
desert. The Nile is distinguished for its remarkably regularity 
of conditions and by the relative slowness of its flow. A rather 
sluggish river, it deposits, long before reaching Egypt, all coarser 
sediment, bringing there only the finest elements (14). 

Fortunately, during the greater part of the year, the water 
contains in solution more calcium and magnesium than sodium 
and potassium, which prevents the land which it waters from be- 
coming alkaline, compact, impermeable and more or less unpro- 
ductive (10). 

Another advantage which the Nile has for agriculture is the 
relatively high temper atuie of the water (8). 

hastly, the Nile not only waters the crops but constantly fer- 
tilizes with mud the valle^^ which it has formed (10). 

II. Thk principal conditions of the maintenance 
OF THE fertility OF THE EGYPTIAN SOIL. 

After having thus reviewed the principal factors of the agri- 
cultural wealth of Egypt, the essential conditions may be discuss- 
ed Avliich assure to the soil of that country the maintenance of its 
great fertility (10). 

During many thousands of years Egypt has practised under 
the ancient system of basins, a method of cultivation similar to 
the '' dry farming of the present day. 

The ground was not tilled, the surface was only slightly dis- 
turbed for some crops ; it was not manured and although produce 
of the same kind was taken every two years, the soil yielded fairly 
regular crops. 

This regularity which has frequently been commented upon, 
was, in our opinion, especially due to a favourable combination of 
circumstances which assisted production and made the best use of 
a scientific rotation of crops. The whole formed an efficient system, 
eveiy^ detail of which was scientifically justified. The system was 
practised with plants adapted by several centuries of natural se- 
lection, to the conditions of the environment ; the method of cul- 
tivation was both simple and economical ; there was no fear of 
scarcity of water or manual labour, or of live stock or implements. 
Under the climate of this country frosts and bad weather are alike 
rare during the winter. No anxiety was feel as regards drainage 
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or the level of the water table. No special or costly arrangements 
were necessary for the regulation of irrigation water. 

A stratum of naturally-rich alluvium was worked, which was 
annually drained, renewed, and in addition enriched by the fer- 
tilizing water of a river with remarkably regular conditions. The 
land, in the great majority of cases, was only cultivated in winter. 
In the rotation of crops, cereal or the industrial plants alternated 
with leguminous plants. After the winter crop, the land was left 
fallow, exposed to the heat and drought until the following high 
Nile, This long period of dr\^ fallow is known as the “ charaqi '' 
period. 

The leguinitious-cereal rotation, used with great judgement, 
has contributed very much to the productivity of the soil 
and the constancy of its vield The leguminous plants derive 
from the air the nitrogen necessarv lor the cereals and industrial 
plants, thus providing against the relative poverty of the soil in 
this indispensable element. Thi':) part has been played for nearly 
14 centuries bv the valuable “ bersim Imported in the Vlth 
cenlury from the Balkan peninsula, “ beisim is not only a val- 
uable forage ])lant, but also a weed-destroyer and ver\ useful as 
regards freeing land from salt, or in ^'onnection with the perma- 
nent drainage of land There are few other plants which are so 
important in local agriculture. 

The soil lies fallow’ after the winter crops and under the com- 
bined action of the heat and drought during a long period, under- 
goes considerable contraction which causes it to crack in every 
direction. This cracking, as has been proved long age, is one of 
the most effective causes of the maintenance of the fertility of the 
Egyptian soil under the old basin system (20) of cultivation. 

The principal factors which contribute to the dcvsiccation and 
cracking of Egyptian soil are : — the temperature of the soil (from 
55® to 70<^C. and over), evaporation (from 2.5 mm. in the north, 
to 13.5 mm. at Assouan), the level of the underground water- 
table and lastly the nature of the soil. 

The linear contraction of a soil subject to desiccation is con- 
trolled on one hand by the degree of dispersion of the soil particles 
and on the other by the degree of aggregation of these particles. 
With more colloidal clay there wall be less aggregation and the greater 
will be the contraction in volume during desiccation (10). It has 
been shown elsewhere that the quantity of colloidal clay in the 
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Nilotic deposits expressed as a percentage of dry soil, varies from 
1.75 for sandy alluviums to 8.65 for clayey alluviums (ii). Con- 
traction varies between 30 and 45 % in volume according to the 
soil. There has been recorded, during the charaqi period in 
land, near Cairo, a subsidence of 8 cm. followed by an approximately 
equal rising during the growth of bersim The cracks attain 
a depth of 0.25 m. to 1.5 m. and more. The width of the cracks 
at the surface often exceeds 10 cm. The total volume of the empty 
spaces is often more than 50 % in the south of the Delta It is 
still liigher in Middle and Upper Egypt (10) (15). 

Owing to the combined action of heat and desiccation, the 
benefits of the “ charaqi period are many. There is first of all a very 
important result caused by the cracks in the permanent freeing 
of land in the Nile valley from salt. The epipolhydric function 
being more important than the bathydric function, especially in 
northern regions, and the cracked soils behaving from this point 
of view like permeable rocks on a large scale, where the cracks play 
the part of pores, it is evident how useful these cracks were for the 
permanent drainage of Egypt during the many centuries through 
which the basin system lasted (10) (15) (16) (17) (18) (19). But 
the charaqi '' period has other not less valuable advantages. It 
modifies in a very favourable unanner the physical, chemical and 
biological properties of the soil (10) (20) 

The cracks introduce air to considerable depths in the soil, 
where it is distributed in an infinite number of increasingly small 
ramifications, until the capillary spaces are reached. In this way 
the air is distributed throughout the whole mass The aeration 
thus produced, iu depth alone, would be difficult to attain with the 
best implements. On the other hand, the mellowing of the soil 
allows of a greater absorption of water and in a short time a com- 
paratively uniform distribution of moisture at all levels, results. 

The heat and desiccation of the '' charaqi season, by their 
action on colloidal matter, contribute largely to the maturing of 
recent deposits of Nile clay of a certain thickness, which are uncul- 
tivable the first year. 

Thus the '' charaqi '' period improves the physical properties 
of the soil and notably its permeability, porosity and capacity for 
ail and moisture (10). 

As regards chemical properties, the phenomena of oxidation, 
which maintain the soil in a normal condition, should first be noted. 
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Next, the transformation into bicarbonates of alkaline carbonates 
which are frequently formed in the sub-soil of low, clayey, badly 
aerated soils. 

Moreover, the cracks enable atmospheric agents to act with 
ease and intensity on the mineral constituents of the soil. I^astly, 
under the action of heat and desiccation the colloids, which coat 
the minerals in the soil and cement the soil particles, become de- 
hydrated, contract, crack or crumble to dust, and the soil after 
each “ charaqi period, is to a certain extent renewed and regen- 
erated (lo). 

From a biological point of view, the " charaqi '' period exer- 
cises an effect similar to that of a partial sterilization (21) (22) 
and causes an '' awakening of the soil after the following high 
Nile (10). 

During the fallow period, the nitrogenous organic matter, elab- ' 
orated by the leguminous plants of the rotation, remains more 
or less intact in the soil. But as soon as the flood water abates, 
owing to the partial sterilizatioii \^hich the soil has undergone dur- 
ing the “ charaqi period, nitrification of tliis organic matter takes 
place actively, for the greater benefit of the cereals which suc- 
ceed the leguminous plants. The ‘"charaqi” penod has the effect, 
in short, of putting the soil in a condition to produce, at a given 
moment and in sufficient (piantity, directly assimilable nitrogen, 
an element the great imj^ortance of wliich in Eg>^ptian agriculture 
has been shown (10). 

The heat and desiccation destroy also the germs of most of 
the pests, animal and vegetable, of the cultivated plants (10). 

After the long ” charaqi ” period, the basins became refilled 
during the flood of ” red water ”, which remained there for 50 to 
70 days. They emptied themselves into the bed of the river or 
into lakes on the borders of the Mediterranean before the sowing 
of the winter crops, that is to say towards the end of October or 
the beginning of November, according to the district. Each hectare 
received about 13 500 cubic metres of water, of which it absorbed 
approximately 10 000 and which enriched the land by depositing 
more than 15 tons of mud per hectare (10). During the inunda- 
tion, bacteriological activity is small, there is complete arrest 
of nitrification and accumulation of ammonia (21). But as soon 
as the water falls, the conditions again become aerobic, nitrification 
takes place vigorously, ammonia disappears and the effects of the 
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partial sterilization immediately make themselves felt to the great 
benefit of the newly sown crops (lo) 

In the course of the early part of the XIXth Century irrigation 
by basins was suppressed, in the Delta and in the Fayoum, to give 
place to perennial irrigation In Middle Egypt, the convertion 
of part of the basins was not carried out until the beginning of the 
XXth Century, consequent on the construction of the Assouan re- 
servoir. That substitution has modified considerably the condi- 
tions of production 

A progressive decrease is observed in the yields of certain crops 
during the last twenty years and the growing anxiety which it 
causes contrasts singularly with the views generally held in former 
times 

However it has been shown elsewhere that : — 

(1) this decease is due mainly to unscientific manage- 
ment of the soil and to ill-advised practices which have arisen from 
the excessive expansion of cotton-growing , 

(2) the causes which determine it do not affect the fer- 
cility itself of the soil in a permanent manner , 

(3) the return to the triennial rotation of scarcely twenty- 
five years ago, coupled with the already common use of suitable 
manures, as well as the still uncommon use of selected seed, would 
suffice to arrest tliis regression (10) 

For this reason we believe that Egypt can still look forward 
with all confidence to a future which, under the aegis of an enhght- 
ened Sovereign, holds out the surest promises of prosperity 

Victor M. Moss6ri, 

Jechnual Adviser and Director of 
Agricultural Research of the Royal 
Society of Agriculture of Egypt, 
Former President of the Institute of 
Egypt, Correspondent of the Academy 
of Agriculture of France, etc 
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THE CULTIVATION OF SAFFRON 
AND ITS IMPORTANCE IN SPAIN. 


The cultivation of saffron (Crocus sativus) is extremely an- 
cient in Spain, although only in the Vlllth century the Arabs im- 
proved and extended it to the areas where it is now found. 

Spain and South America are the only countries where the 
Arabic cdzafrdn remains in the word azafrdn, while in other 
parts of the world is found, more or less changed, the primitive 
Persian safrdn. Saffron has lost its original importance as a co- 
louring plant, the dyes that could be produced with it not being 
strong enough and having been advantageously substituted by 
mineral dye-stuffs. But its wide use in medicine, in the making 
of pastry and liquors, in the manufacture of soup paste (pasta ita- 
liana) and, above all, as seasoning, are quite sufficient to justify 
the importance of its cultivation and the value of its collection 
in Spain. 

In the whole peninsula 'and, especially in such areas as La 
Mancha, Levante and Andalusia, no food is cooked without being 
seasoned with saffron. The long Spanish domination in Central 
and South America has left in those countries the same taste that 
is, moreover, peculiar to Mediterranean nations. The area of land 
under saffron cultivation in Spain is now about 12 40b hectares. 


distributed as follows: 

Provinces Hectares 

Albacete 4 350 

T cruel 3 750 

Cuenca i 920 

Toledo I 160 

Zaragoza 590 

Valencia 400 

Murcia 124 

Ciudad-Real 98 

Soria 14 

12 406 
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As the average saffron production is about 12 kg, of stigmas 
per ha., there is an annual average production of 148 872 kg. that, 
at the average price of 224.86 pesetas per kg. (data, 1919-23), 
gives the total yield a value of 33 475 357.92 pesetas. 

In addition, after the fourth year saffron must be uprooted, 
when there is a yield of tubers (commonly termed onions) of about 
12500 kg. per ha. (Plate I, figs, i, 2, 3). This allows about 
387 687.50 kg. for new plantations and for feeding livestock and, 
at the average price of 10 pesetas per 100 kg., has a value of 
3 876 875 pesetas. The saffron leaves, termed Espartillo, when dried, 
are stored for use as a winter feed for dairy cattle. The average 
production being about 800 kg. per ha. there is an annual crop of 
9924800 kg, which, at a price of 4 pesetas per 100 kg, reaches a 
total of 396992 pesetas. 

The value of the annual output of saffron in Spain is as 


follows : 

Stigmas 33 475 J57 

Tubers 3 876 875 » 

Leaves 396 992 » 

Total .... 37 649 224 pes. 


P'rom the above, the importance can be seen of saffron in na- 
tional economy. The plant occu])ies of the total area occu- 
pied by industrial plants, and as regards the value of the crop, 
takes the fourth place being vsurj)assed only by sugarbeet, red 
pepper and sugarcane. 

l^rom the following tables (I. and II.) may be seen the great 
importance of the saffron trade in Spain, owing to its always 
having been celebrated for its strong colour and penetrating 
aroiria. 

The amount exported is about half the total production, hence, 
the consumption per head in Spain is about 4 gm. per annum. 

The chief markets are in : La Mancha, Albacete ; in Aragon, 
Calamocha and MontalbAn, and the chief export towns, Barcellona 
and Valencia. 

Saffron is graded by the length of the stigmas, the aroma, 
the colour and the degree of purity, into the following four classes ; 
Selected^ superior, superior ordinary and ordinary. 

The former are sent to Marseilles, Pitiviers, London. Liverpool. 
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Table I — Kg of saffron exported from 1919 to 1923, 


ar- 


— 1 

— , 




Coimtrics 

1919 

X92 > 1 

1931 1 

1933 

1923 

Algeria 

I 715 

1 1 

1 21 

8|o \ 



Ajrgenima 

1 7 (>OC) 

IT -51 




Cubi 


22 514 

M M5 > 

(9 


United St ites 

2 0/1 


1014 / 


France 


20271 

20 823 1 



Engbind 

-258 

^007 1 

2 4l( / 



Other countries 

12 

18077 1 

1 

8 ^20 1 

4598') ^ 

50 022 

Tdtal 

128 "2"' 

88 4 70 

00 

0 

CJi 

15 <^8" 

50 022 


(i) I rom lhi«i dl data are icmibiiitd 


Table II — Value of exported saffron 



Years 

Kg exported 

Price per Kg 

Tota! value 

KJIQ 


128 ''2 

M 2 , ^ pts I 

1 0 ^ 444 ^ pt 

1020 


88 4 0 

1 "O 2 ~ 

1500378 ^ • 

1921 


tj 8 0 /5 

2 M) 1 

I 615 000 ) 

1022 


45 080 

2-1 7 ] * 

1240(1500 ) 

102 ^ 


*)0 022 

^50 8 b ) 

17 822 700 


\\er igc 

7 b 1 ^(> 

224 8 b pts 

15 20 b 504 pi 


Amsterdam, Hamburg and Trieste The latter to Cuba, South 
America, North Africa and India, where Spanish saffron is highly 
valued and is used for religious ceremonies 


Special Conditions or Saffron Cultivation. 

Saffron cultivation requires a great deal of hand labour, espe- 
cially in gathering the flowers, which must be done on many succes- 
sive occasions, and in the separation and drying of the stigmas. 
Therefore, the area of saffron cultivated by each labourer is not 
large, and is what he can take care of with his family, and varies 
from 5 to 50 ares 

The land under saffron is always to be found near well popu- 
lated centres in order to takes advantage of the labour and to save 
time. This proximity is also essential, excrement being the only 
manure used 
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The persons who cultivate saffron are not generally farmers 
but working men of all kinds (masons, blacksmiths, tanners) who, 
on Sundays and feast days, and before and after their daily work, 
alone or with their wife and children, take care of the saffron crops. 
Under such conditions the saffron production is for them an extra 
source of income ; being easily preserved and fetching high prices 
it is very valuable during times of shortage. It may therefore be 
said that saffron provides comforts for the working class and 
lessens the effects of labour crises. 

The cultivators of saffron are not generally the owners of the 
soil, but hire the land for four years. The owner usually grants 
a lease to a farmer who, in his turn, divides the soil into plots 
of 5 to 20 ares being guarantee for the rent of those to whom he 
has sublet the land. In the province of Albacete this rent varies 
from 120 to 300 pesetas per ha., but reaches 450 pesetas near Va- 
lencia, a much liigher price than is paid for unirrigated land. The 
leases are usually terminated on St. Andrew’s Day, 30th of November. 

The area cultivated by each worker not being large, causes 
changes in the total cultivated area and in the whole production 
to be ver}" small, hence, both area and yield may be considered as 
constant quantities. 

In Spain, saffron is usually grown on the same soil for four 
years before uprooting, as, after that, the tubers multiply, almost 
reach the surface, hinder cidtivation, cause the growth of v^eeds 
and so lessen the output. In France, saffron is uprooted after the 
third year, because owing to a richer manure the tubers multiply 
in less time. To obtain a second satisfactory crop of saffron, 20 
vears must be allowed to elapse on unirrigated and 10 on irrigat- 
ed soils. 

AcrRicunTURAC Conditions. 

The climate of the areas in which saffron is cultivated in Spain 
may be called temperate and peculiar to upland. Although the crop 
is found in Valencia and Murcia, it is only on the limits of Requena 
and Jumilla that, being near Albacete, have the same climate instead 
of the warmer one found in the central parts of those provinces. 
In Table III is .shown the average yearly temperatures and the 
amount and frequency of rainfall in those provinces (sea page 14). 

The average temperature for the whole saffron area is from 
10^^-1500., with a minimum of 120C. and a maximum of 380-400C. 



14 


E;SCAtJlCtAZA 


Table III. — Temperature and rainfaU data. 


ProTinces 

Average annual 

Rainfall 

Number 

temperature 

in nun. 

of rainy day» 

Albacete 

1 3.6” c 

S8i 

()l 

Ciudad-Re«il .... . . 

15.0" » 

45f> 

07 

Cuenca . . ... 

i » 

438 

98 

Soria 

' 10.2® » 

5<>7 

9 (> 

TenieJ . . . 

1 1.8® » 

387 

65 

Toledo 

I -J-O® » 

387 1 

64 

Zaragoza 

14 7 ® » 

295 

66 


As saffron remains inactive and deeply buried in the soil dur- 
ing the summer it cannot be injured by excessive heat, and during 
the winter the labourer protects it with a covering of well softened 
and fine earth so that the plant is not affected by the great differ- 
ences of temperature. If the autumn is warm the flowers are 
early, but during this period frosts are very dangerous. 

The saffron area may be termed dry, as in few places the annual 
rainfall exceeds 400 mm. To obtain a good yield two heavy 
rainfalls are sufficient, one in spring for producing the new tubers 
required to form the crop during the following autumn and another 
at the end of summer or beginning of autumn to help the blossoms 
and flowers. 

In such conditions of temperature and rainfall is obtained 
the celebrated azafrdn manchego y aragonds so appreciated in for- 
eign countries for its bright colour and penetrating aroma and 
that can be compared only to that grown in France in the Gatinais. 

Saffron grown on irrigated land gives a more regular and abun- 
dant crop, but has not such a good colour and aroma and is there- 
fore sold at a lower price. 

Saffron does not require a rich soil, but it must be light so that 
the tubers can develop. A good quantity of lime is also benefi- 
cial ; the best saffron is grown in the Albacete province where the 
soil contains more than 40 % of lime. Cold and damp clay soil 
is not suitable for saffron. The manure almost exclusively used 
is excrement. After a short decomposition it is applied in amounts of 
10 to 15 000 kg. per ha., before the last cultivation in the prepar- 
ation of the plantation, and nothing more is added. 

If the manure is not very abundant, it is put in the furrow 
when planting out. In Requena (Valencia) the excrement is mixed 
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with. Yj of its volume of ashes. House sweepings and residues 
are also used after having been dried and mixed with earth. 

The Estacidn de Agricultura General de Albacete has carried 
out manurial experiments and the best result has been given by 
the following application per ha. 


Rotted manure 20 000 kg. 

Superphosphate ’'Y18 200 » 

Potassium chloride (50 %) . 150 » 


During the following years 50 kg. of ammonium sulphate is 
spread in the furrows. 

The yield of saffron is greater in France owing to the heavier 
rainfall and the more abundant manure, which causes more vigorous 
germination and consequently a greater quantity of flowers. 

Method of citetivation. 

Plantations being small all labour is done by hand, using as 
implements the spade for deep work and the hoe for breaking up 
the surface. For preparing the soil it is necessary to dig over the 
land twice ; once in March to a depth of 25 to 35 cm., all stones, 
roots and rubbish being removed. The second takes place at the 
end of April or beginning of May, has a depth of 10 to 15 cm, and 
prepares the soil for the planting out. Manuring is carried out at 
the same time. 

Planting out is done from the middle of May to the beginning 
of June. Middle sized tubers, sound and without the external 
covering, are put in double rows at a distance of 6 cm. and then 
again in another row at a distance of 3 cm. 

These rows are placed at the bottom of small trenches, having 
a depth of 10 to 12 cm. and a breadth of 45 cm. The soil taken 
from one trench is used to cover the tubers of the preceding trench. 
If not given previously, manure can be applied during this oper- 
ation. 

No other cultivation is done in the first year until September, 
when the soil between the rows is lightly turned over with the 
spade to a depth of 6 or 7 cm. 

In October, before the blossoming of the flowers, the surface 
of the soil is broken with the hoe and the operation is repeated 
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until the ground is well softened and does not hinder the growth 
of the plants. 

After the harvest, at the middle or the end of November, the 
soil among the rows is once more dug to a depth of 12 to 15 cm. 
and, if not previously given, manure can then be mixed with the 
soil. At the end of April or beginning of May the saffron leaves 
are cut with a sickle and dried in the sun as winter food for 
livestock. After this the soil among the rows has to be once more 
dug to the usual depth. 

On the 24th of June the ground is dug perpendicularly to the 
rows, thus turning in the residues left when cutting the leaves. 
This is considered a very important operation and its utility is 
celebrated by popular sayings From this time on, until the ground 
is prepared for the gathering, the spade is used each month. 

During the third and fourth year the same cultivations are 
repeated After getting the fourth crop of saffron, in the month 
of May when the new tubers are already formed, the plant is dug up 

The external covering is taken from the tubers, the old and 
diseased tubers are thrown away and what is left is used for new 
plantations or food for livestock 

Gathering and preparation 01 s^iikon 

The gathering of the saffron flowers, known as '' Cojida de la 
Rosa takes place from the end of October to the middle of No- 
vember, according to place and state of cultivation, but generally 
reaches its maximum on All-Saints Day (the first of November). 

The gathering (Plate II, fig 4) is done by women and children 
who go to the plantations before daylight, working from the first 
dawn untill about ten ; the work must be done quickly or the flowers 
would be withered, hence, a sufficient number of workers must be 
employed for this purpose. In cloudy weather the work may last 
longer ; after a white-frost time must be allowed i or the flowers 
to dry before beginning. 

The workwomen stand in a row on one side of the plot, near 
three rows, and walk in the direction of these rows, gathering the 
flowers of the central, right and left rows and putting them in a 
basket at their feet. They get thus to the other side of the plot 
where they walk in the opposite direction and so on. This must 
be repeated during 10 or 12 days, as long as the flowering lasts. 
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The gathering is paid as piece-work, the flowers being weighed, at 
the rate of 15-20 centimes per libra (460 gm.). The flowers collected 
daily must be cleaned, the stigmas being removed, as it is for these 
that saffron is cultivated, but this operation must not be delayed 
till next day, as it becomes much more difficult if the flowers are 
no longer fresh. 

The flowers are then brought indoors and put on tables round 
which the working women sit, each of them with a small earthen 
pot in which are placed the stigmas. (Plate II, figs. 5 and. 6). 
The work proceeds in the following manner : with the left hand 
they take a flower, cutting with the thumb nail the pistil under 
the corolla and pulling off with tlie right hand the stigmas. This 
operation also is i)aid as piece-work, 20 centimes per onza (1 onza 

28.75 gm.) of cleaned saffron ; 80 kg. of flowers are required to 
obtain i kg. of green, or fresh saffron. 

C>reen saffron must be dried, after wdiich it can be preserved, 
developing at the same time, the colour and aroma that are its 
cliief qualities. The flowers are desiccated by placing on silk sieves 
on worm ashes or in small eartlien ovens made for that purpose. 
When green saffron is put on a sieve in small bunches the damp- 
ness causes it to adhere to the silk, but when dried the saffron slips 
over the silk. Therefore, the operation of putting the sieve near the 
fire must be repeated until the saffron slides over the silk. From 
5 kg. of green saffron i kg. of dried saffron is generally obtained. 
After drying, the saffron is allowed to cool in a dry place, and is 
then packed in woollen material. 

* For export the saffron is packed in boxes, barrels or sacks. 

Causes of damaoe to saffron. 

Mice are very dangerous to saffron plantations, as they 
cause great damage and so they are controlled by all possible 
means. Sulphur, tobacco and hot pepper are generally burnt 
in order to drive them away. The most injurions saffron disease is 
the Podredumbre or Kongo del Azdfran {Rhizoctonia violacea 
Tul.). When the disease is severe nothing can be done but to 
dig up the plants, no way being known by which it can be con- 
trolled. 

At the Estacion de Agricultura General de Albacete '' attempts 
are being made to obtain tubers by means of seeds and artificial 

2 — Agf . Mg . 
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fertilization, from sound tubers collected on plantations attacked 
by the disease, whith the object of obtaining saffron immune to 
the disease. 

Ricardo de Escauriaza, 

Agricultural Expert 

to tht Es^tacwn de A^ncultura Central dc Albaieie^ 
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THE IMPORTANCE OF LARGE AND SMALL FARMS IN 
INTERNATIONAL COMMERCIAL RELATIONS. * 


The question here dealt with is extremely difiicult from a theo- 
retical point of view and very delicate from a political and social 
standpoint, but the correct solution of the problem may contribute 
largely to the health of international economic life, which has not 
yet been able to regain the equilibrium lost in consequence of the 
world war and the catatiysms which resulted from it. 

As a consequence of the movement towards the towns and 
the increase of industrialism in most of the countries of Western 
Europe, they were obliged, even before the war, to import law 
material and agricultural jnoduce to support their population on 
the one hand, and on the otlier, to export their industrial products 
to provide w^ork and in tliis w^ay to balance their transactions. 

This mutual exchange between agricultural and industrial conn- 
tries, supplemented by the movement of capital and by emigration, 
has contributed largely to the remarkable economic development 
of the New and Old Worlds. As a consequence, the question as 
to what was the reason of the intensity of this exchange is sug- 
gested. It may be stated that, together with the commercial 
expansion of industrial countries, the intensity of international 
relations dej)ends on the facilities for exportation of agricultural 
countries, which results from their rural production and intenial 
consumption, as well as from their purchasing power of products 
of foreign origin. 

But these factors depend also in their turn on the agricultural 
constitution of the country and on the level of general education 
and especially on agriculture. 

If a study be made of the situation of world economy previous 
to the war, from the point of view of international relations, it is 

• Report presented to the Section of Rur.U Economy of the Twelfth International 
Agricultural Congre>s, War-^aw, June 1925. (Full Text). 
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seen that in the countries concerned there are four chief types 
of economic-rural organization. 

I. The Agricultural Organization of West 
ern Europe. — The characteristic feature of this is the greal 
quantitative preponderance (both in number and area) of the smalt 
and medium size country estates and the high development of the 
pecuniary factors in the small farms. 

Even the small rural properties, as has been shown by the 
interesting work carried out for a number of years by the Swiss 
Secretariat of peasants, under the direction of Prof. Laur, are pri- 
marily business enterprises having for object the making of a profit 
on the sale of agricultural products. 

The area of the farms has no influence on theii character of 
enterprise ; it depends rather on the nature of the produce ; large 
estates are occupied with the production of wheat, while small pro- 
perties deal with animal produce and horticulture. We have there- 
fore to deal with a certain specialization of small and large rural 
properties, which is necessary in case of economic isolation of a given 
country, in order to provide for its internal requirements. The 
careful investigations of Prof. Brdijk have proved that this spe- 
cialization has, in addition, a deeper economic significance. 

However, all these types of property produce for a market 
where they mutually supply each other with various requirements, 
in consequence of which the market becomes very absorbent and 
assists the development of industry. This specialization also fa- 
vours, in normal times, the development of international commer- 
cial relations, (examples : — the products of stockbreeding in Den- 
mark and Switzerland, sugar in Germany, Poland and Czecho- 
slovakia, fruit and wines in France and Italy). The large and 
small rural properties share equally in this exportation ; the latter 
have therefore also their part in international exchange. The 
stimulus encouraging production lies primarily in the desire for profit 
from rural economy, treated as an enterprise. 

II. The Agricultural System of Eastern 
Europe. — Before the war, up to a certain point it was a sur- 
vival of the feudal times, when only the large rural estate entered 
into the business of production, a type of partial capitalist enter- 
prise ; the peasant farms have on the contrary a signification of con- 
sumer and supplier of manual labour and teams required by the 
large estates. In places where the production of the farms was 
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not developed, and where the peasants paid rent, their property 
had the character of natural rural economy, producing not for sale 
but to satisfy their own requirements and to enable them to pay 
the rent which was frequently levied on produce. 

The freeing of the peasants, which has radically changed their 
relations from a social and legal point of view, has not caused 
essential changes in economic relations, although it contained the 
possibility of equally radical changes. 

The large farm remained for a long time the only business 
producer with the character of a capitalist farm, while the small 
peasant estate, newly formed, followed a natural development 
and produced only in order to satisfy the immediate requirements 
and to pay the high taxes and the purchase mcmey of the land ob- 
tained. This latter, moreover, has been obtained by the freed peas- 
ants in the Russian districts in too small an amount, especially 
in view (;f the very 1(3 w level of agriculture and the rapid increase 
of the population, the surplus of which has not been able to find 
employment in towms in consecpience of the very slight develop- 
ment of industry. The^^ were therefore forced to supplement, 
by renting, land of the large estates, and in this way were able to 
get from it a high revenue which it wtis increasingly difficult to 
obtain by means of their own administration, owing to the economic 
policy of the Russian (Tovernment, by which the development of 
agriculture was neglected. 

The Russian peasants were forced to limit their consumption 
to a minimum in order to satisfy charges arising from too high a 
purchase price, heavy taxes and the large amounts paid for the 
rented land. It is for this reason that we have such facts as the 
exportation of wheat from Russia in years of famine, or the con- 
tinual sale of wheat by the peasants in autumn at cost price in order 
to pay their rents and taxes, only to buy it back more dearly in 
spring by means of some chance profits. 

Here therefore, even the small farms equally with the large, 
share in exportation ; the participation of the former was, however, 
to a certain extent qualified by fiscal and economic constraint 
on the part of the State and of the large estates.. The stimulus 
to production has not been therefore, as in the West, the desire for 
profit from the rural estate, treated as an enterprise, but the ne- 
cessity of satisfying the most elementary needs and of making pro- 
vision for burdens imposed by the social and political system. It 
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should however be mentioned that the agricultural reform under- 
taken by the Russian Government after the first revolution, and, 
as a consequence, the greater care taken of the same property, have 
produced rapid results in raising the well-being of the country. 
This leads us to think that, in this part of Europe, the small estate 
could develop in the same direction as that followed in the 
West. 

III. The Agricultural vSystein of the New 
World (United States, Canada, Argentina). — This farming 
system, was already before the war based on the principles of 
capitalist production ; it was therefore very closely connected with 
the international markets and it was to the requirements of these 
markets that production was almost entirely adapted. 

IV. The various Colonial Systems. — These 
systems are based on the production of plantation^ worked by 
capitalist planters, natives or farmers, with the object of providing 
the market with certain products, so that they take an active part 
in international commercial relations. 

It is evident that this classification under four types is quite 
artificial. In reality it is much more complex. 

T¥ * 

It follows from what has been stated above that the small 
and large farms of the West of Europe, the farms of America, the 
various types of farms in colonial countries, and lastly the great 
estates of the East of Europe, before the war, took an active part 
in international trade, as agricultural enter|)rises exporting for 
profit. On the other hand, the small estates in the East of Europe 
did not, properly speaking, produce for sale ; if they sometimes 
supplied agricultural produce, it was almost exclusively under 
the fiscal pressure of the State, or when they were forced to do 
so by local conditions of possession, in cases where the owners found 
themselves obliged to pay large amounts for rent. 

Some of the colonial farms were in touch with the markets 
simply from force of circumstances. Also the 2”"^ category of farms 
could not be considered as agricultural enterprises, as their object 
was not to produce with a view^ to profit, but simply to supply their 
own immediate needs. Contrary to the first category which has 
been referred to, which had developed in a considerable measure 
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tlie pecuniary factors in these farms, the second category has only 
attached slight importance to such factors. 

Both the first and second of these categories evidently form 
an essential part of the particular systems of the farms of the 
States or of national agricultural economics. The latter were- 
connected with each other owing to the complicated relations of 
commerce, finance and politics and formed a certain co-ordinated 
unit which was the system of world economy, before the war, in 
approximately a state of equilibrium,* although even at that time 
certain symptoms that this equilibrium was not stable but could 
be upset, were evident. And, as a matter of fact, that equilibrium 
was lost by the w^ar ; its disturbance has brought about an eco- 
nomic crisis, perhaps in different degrees, but at any rate felt 
generally in both hemis])heres for a series of years. Moreover, the 
regaining of this equilibrium is now the object of efforts under- 
taken by the most eminent statesmen, politicians and eco- 
nomists. 

The economic cc>nsequences of the world war might been re- 
duced, within the limits of the problem with wdiich we are dealing, 
to three principal heads : — 

(1) The almost total elimination of Russia from international 
commercial relations, both as an exporting country for agricultural 
produce and raw material and as an importing country for manu- 
factured goods. 

(2) The modifications in the international financial relations, 
in conse(}uence of w^hich America has become the creditor of Europe, 
after having formerly been its debtor, wliile at the same time she 
has acquired the necessary capital for the development of her 
industrial development. 

(3) The development of measures having as their object 
emancipation, in colonial countries aiming at both political and 
economic indei)endence. 

What connection is there between the above and the problem 
with which we are dealing ? 

The connection can be shown by a general analysis. Ret us 
first of all consider the relations in Russia. 

Before the war Russia was the most important exporter of 
the five principal kinds of wheat on the world market. Of the 
total quantit}! of wheat supplied to this market, Russia’s share, 
amounting to 600 million quintals, representing 35.10 %, while 
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the shares of other countries scarcely reached the followings 


figures : — 

Argentina 16.7 % 

Rumania and Bulgaria 37 % 

Canada 3-2 % 

Australia 2.7 % 


It is evident that the disappearance of such an exporter as 
Russia must upset the equilibrium of this market. Here the 
question arises as to what has caused such a sudden restriction 
of Russian exports. Evidently it has resulted from decrease of 
production caused by the world war, the downfall and its con- 
sequences, the almost total liquidation of the large estates, which 
before the war sent their produce to the markets, and the 
disappearance of large scale agricultural production. 

However, according to the estimates of Messrs. Organowski 
and Gronan, Russian economists, the large estates supplied the 
markets with barely 25-32 % of the total agricultural produce 
sent there by Russian agriculture. 

The ruin of Russian exportation cannot therefore be explained 
solely by the liquidation pf the large estates, although that liqui- 
dation must have had a strong influence. The problem is much 
more complicated. It would seem that the key to this riddle and 
the explanation are to be found elsewhere. The production for 
sale of small estates had as its real motive a pressure exerted in 
some way, as has already been shown. When that pressure ceased 
to be felt, there was no longer any other factor capable of forcing 
the Russian peasant to produce for sale ; his mentality contained 
too little initiative for enterprises and consequently too little 
desire for gain, the principal motive of production to the farmer 
of Western Europe. 

Moreover the objective economic conditions were not favourable 
to production for sale. Ruined industry, depreciated currency, 
could not offer any concrete value to the farmer in exchange for 
produce. As for what he most desired, land, it was given to him 
gratuitously. 

Consequently, the farmer consumed more ; he adapted pro- 
duction solely to the needs of that consumption, sending to market 
only such produce as had been taken from him by force or such as 
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could assure him the possibility of providing for the few require- 
ments which he was not in a position to satisfy on his own farm. 
The weak relations existing between the small agricultural units 
and the markets, and consequently their negative value in inter- 
national commercial relations, which have already been mentioned, 
are here fully shown. 

To the attempts made by the Soviet authorities, to force the 
small farmer to give up his produce to the towns, the latter replied 
by reducing production to a minimum, which ended in famine in 
Russia and forced the authorities to capitulate and to attempt a 
new political economy, allowing the free use of agricultural produce 
and contenting themselves with the collection of taxes in produce 
indispensable for the maintenance of the army, the administration 
and in part for the requirements of the towns. 

The inability of the small Russian farmer to adapt himself 
to the exigencies of free* production for sale, based on motives of 
a commercial nature, was further aggravated by the defective 
political economy of the Soviets, who arranged a great dispropor- 
tion in price between manufactured goods and agricultural produce, 
to the detriment of the latter. This policy arrested the develop- 
ment of small farms, tending to develop in them a preponderance 
of the pecuniary element and to prevent them in this way from 
participating in an active manner in international exchange. WTiat 
has been said of Russia is also true to a considerable degree of the 
other countries of Eastern Europe, where large estates were broken 
up and where small CvStates had not yet been reorganised for di- 
rect production for sale (example : — Roumania). 

On the otlier hand, in countries where the small farms had been 
in closer contact with the markets before the reform, agricultural 
reconstruction has not caused such injurious consequences (Baltic 
States). 

The sources of raw materials and agricultural produce, as well 
as the selling markets of manufactured goods, being in this way 
lost to international economic life, it became indispensable to re- 
place them in some way. The United States lent assistance as 
regards the first point. They reduced their own consumption 
and enormously increased agricultural production, and succeeded 
in filling the gap left by Russia. Thanks to American agriculture, 
Europe has not succumbed to famine. 

However, the war fundamentally modified the financial basis 
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on which, before the war, Europe had been the creditor of the Unit- 
ed States. 

The latter provided for the engagements arising from their 
debts by means of supplies of raw materials and agricultural pro- 
duce. In this way, equilibrium of the balance has been established . 
The world war transformed the debtor into creditor. Emope could 
not now import agricultural produce from the United States by 
reason of the income from securities possessed or of the interest on 
credits which had been granted. Europe is now the debtor of 
the United States, and is forced to buy their produce and raw ma- 
terials for cash or on credit, as she is not in a position to counter- 
balance their value by the export of manufactured articles. American 
industry is secured by customs duties against European com|>etitiou. 
The balance of payment is consequently always to the detriment 
of Europe. 

On the other hand, agricultural produce and raw materials 
from the United States are now too costly for impoverished Europe. 
Consequently the eminent American economist Twi.or, estimates 
this question at its true value in affirming that in future the pro- 
blem will not consist in the quantity of food stuffs which the United 
States can supply to Europe, but in the economic possibility 
of delivering these products to her. The provisioning of Europe 
by the United States is not a privilege for Europe, but a busine.ss 
for the United States. It is not only a philanthropic work of as- 
sistance, but primarily trading based on sound principles Tay- 
lor, however, regards with pessimism the out-look of this trade 
in the future, affirming that Europe can eat more than she is in 
a condition to pay for and that nobody grants long term consump- 
tion credits. Moreover, there is room for a little scepticism, for 
other reasons, respecting the future of European-American trade 
in agricultural produce. The rapid development of the United 
States, the growth of their cities and the increase of industrialism, 
will probably, in a short time, cause the United States to be trans- 
formed from an exporting country into an importing country. In 
that case Canada and the Argentine Republic will export to the 
States their products in the first place, at the same time serving 
as their sale market. For the present, however, Europe suffers 
most from the elimination of Russia from the market and from the 
loss of its exports. This problem forms a capital question of to-day. 

It follows from the above, and from the attempts at emanci- 
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pation by colonial countries or by those which, being independent, 
are in a preponderant sphere of economic influence of the States 
of Europe, that world economy, so far as it will reestablish the 
equilibrium upset by the war, will be based on principles other 
than those of the pre-war period. 

It seems as though the period of economic imperialism is fad- 
ing away. The future belongs rather to certain self-sufficient eco- 
nomic organisations, possibly to international or regional organisa- 
tions. International commerce, however, will not, disappear. It 
will only be limited to industrial or commercial articles for pro- 
duction of which special economic organisations would be most 
suitable, either for climatic reasons, or for intellectual or demograph- 
ical reasons. 

What then is the importance whicli more or less extensive farms 
may have in this new system of world economy ^ The much 
discussed question of the importance of the small and large estate 
is not considered here, mainly because this problem, owing to ex- 
tremely accurate investigations, because based on the inductive 
method of Professors Brdlik and Eaitr, has assumed an objective 
character, up to a certain point, and enables an opinion to be form- 
ed independently of social or political views. In relation to the 
present problem, it is sufficient to draw attention to the fact that, 
being self-sufficient from an economic point of view, mentioned 
above, will compel the various c'ountries to constitute their agricul- 
tural systems in such a manner that all types of their farms are main- 
tained in the quantity required for attaining optimum production 
according to the specialization of farms of different types, either 
of crop or stock production. 

On the other hand, it may be pointed out that, in view of the 
agricultural revolution which is seen to-day, the small peasant farm 
has acquired a greater international importance in comparison with 
that of pre-war times. 

The changed nature of that farm in the more backward coun- 
tries, from an economic point of view, by means of the develop- 
ment of pecuniary elements, the raising of the standard of life and, 
in that way also, the connection of the farm by voluntary ties to 
the market, should be the principal care of the political economist, 
and it will be necessary to give to this subject not less attention 
than is given to the development of agricultural production itself, 
but this cannot be attained until after the solution of the first problem. 
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The production of small farmers, which up to the present has^ 
in the West, kept to the type of production based on constraint, 
or having a patriarchal character (according to the distribution of 
production by types, introduced by a Polish economist M. Zawadzki) 
should be raised to a higher grade and transformed into a commer- 
cial production type — individualistic, characteristic of present 
economic life in West Europe, while retaining certain specific fea- 
tures resulting from its agricultural character. This end may 
be reached even by the development of the natural peasant farm 
into a pecuniary business, as the Russian economists Prokopowikz, 
Bruckus and others rightly state, contrar}^ to those who support 
the theory of the artizan-peasant family, professed by Czajanow, 
CzETviKHEV, and others. 

In order that the development referred to may be brought 
about M. Zaworli s theory of production requires the existence 
of the following conditions : — 

(1) The individualist form of productive force in agricul- 
ture, that is to say the freeing of the small peasant farms from the 
bonds of common possession or agricultural constraint 

(2) The relation between production and economic acti- 
vity, the perception of which cannot be awakened in the psychology 
of the small farmers except by means of a political economy which 
establishes, in an equitable manner, the relative prices of manufac- 
tured goods and agricultural produce, and which would assure the 
yield of these two branches of economic life. 

(3) The awakening of the desire to work. This desire is 
however, always shown among farmers when the first two con- 
ditions are realized and when the family sense, as well as the sense of 
economy, strongly developed in country-life, based on the unshaken 
right of property, respected by the State, enables the fruits of 
work for the public welfare and future generations and consequently 
for the welfare of the whole of humanity, to be reaped. 

WiTOED STANIEWICZ, 

Professor of Rural Economy and Agrarian Policy, 
in the Faculty of Agriculture, 
University of Vtlno (Poland). 
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J*apefs 

THE INFLUENCE OF ELECTROLYTES ON THE ABSORPT- 
ION OF HYDROGEN IONS. 


In a former article (i) a description is sjiven of some experiments 
made to ascertain how electrolytes affected the absorjrtion of ions 
of ammoninm [antagomshi action of ions). These experiments showed 
that electrolytes very considerably reduce the absorption of ammonium 
ions, the strong acids the most (50-60 ^/p), the neutral and acid react- 
ing salts less, and least of all the alkali reacting salts, which in some 
cases increase the absorption (Table j). The latter jirobablv de- 
pends on the fact that the alkali leacting electrolytic solutions in- 
crease the dispersion of the basic particles. 

The H ions have therefore ver\^ great supplanting properties, 
which correspond to the extremely weak hydration of H ions. As 
it was expected that the electrolytes w^ould only have a feeble in- 
fluence on the absor}:)tion of H ions, the following experiments were 
made : — 

(1) B A,<vrnio Die Adsorption des Ammonium-ions ans Tosungen verschicdener 
Ammoniumsalze und die Einwirkung von Klektrolyteii aijf ditselbe Zeitschrijf jut 
Pflanzmerndhtung und Dungung, Part A, Year i, No 5, 1922. 
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Tabi,e I. — Absorption of NH^ ions from a o.i N. solution, 

by clay soil. 


loo gm. soil absorb: 


from 0.1 N, (NH«)tSO« - solution 

j frOTtt 0.1 N. (NH4)tHP04 

- solution 


1 

1 

1 absorbs 



absorbs 


without 


without 

without 


without 

addition 

lo.4154gm.NH4 

addition 

addition 

0.6465gm.NH. 

addition 

+ HCl O.I N. 

0.1824 » 

— 56.0q % 

+ HO 0.1 N 

0.2546 » 

— 60.62 % 

+ HNO3 » 

0.1896 » 

— 54.36 » 

+ HNO3 » 

0.2546 » 

— 60.62 » 

+ H2SO4 » 

0.2258 

45.^4 » 

+ H2SO4 » 

0.2799 » 

— 56.71 » 

+ AI2 (804)3 » 

0.2456 » 

40.87 » 

•f. AL(S04)3 » 

0.3856 

1 

— 40.39 » 

+ MgS04 

0.3446 » 1 

lb.97 » 1 

+ CaCL »> i 

1 

0.4623 » 

— 28.49 * 

+ CaCL » 

1 

0.3598 » 1 

13.57 * i 

+ NaNOj . 

1 

0.5129 » j 

— 20.66 * 

+ NaN03 » ' 

0.40^8 » 1 

— 12.57 * ' 

I 

— » 

— - 

+ Na^COj » 

1 

1 

0.4812 » 1 

— 15-84 » 1 

-p Na2C03 » 

0.6014 » 

— 6.98 • 


Experiment I. — lo gin. of heavy, neutral, glacial clay were 
treated with loo gm. o.oi N. HCl or H^SO^ respectively, and the 
concentration of hydrogen was determined electrometrically (accord- 
ing to Iv. Michakus). In solutions of o.oi N. HCl — and H,SO^ 
— employed, the was 2.12 or 2.16. Then so many electrolytes 
were added (NaCl, K^vSO^, CaCl^) that the solution with respect to 
electrolytes was also o.oi N. ; 10 gm. of clay were treated with this 
solution, and the determined. 


Table II. — Absorption of H ions from 0,01 N. HCl and from 
H^SO^ solution, by glacial clay from S. W, Finland. 


O.OI N. HCl (without addition) 4.04 

» » + O.OI n NaCl 4.04 

» » + » » K3SO4 4,09 

» CaCla 3,89 

» » -|- , » MgCL 

Originally o.oi N. HCl 2.12 


O.OI N. H2SO4 (without addition) 4.00 
» » + O.OI n NaCl 3.96 

» »-!•»» K2SO4 4,05 

» »-(•»* CaCla 3,83 

» » -J. 4, h MgCL 4.00 

Originally 0.01 N. H3SO4 2.16 
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Absorption of OH ions from o.oi Ca{OH)^ solution, 
by neutral glacial clay from S. W, Finland. 


O.OI N Ca(CH)2 (without addition) 9.03 

» -f- ^ 9*03 

» » •f* ” K 2 SO 4 9»35 

» /> + » CaCla . . . 8.84 

Originally o.oi N Ca (OH)* ... . 11.34 


Table 2 shows that the clay absorbs H ions very freely from so- 
lution O.OI N,, so that the concentration of the solution falls to 
about 0.0001 N. The elctrol^'tes used have hardly any antagonistic 
influence on the absorption of H ions. The H ions behave, therefore, 
very differently from the NH^ ions with regard to absorption ; this 
might have been foreseen in the experiments with NH^ ion absorption 
(Table I), From these experiments it appears that H ions are 
absoibed the most, and therefore supplant the other absorbed ions. 

Experiment 11 — 5 grn. of soil (neutral clay, sphagnum peat and 
acid clay) were treated with 50 cc. or o.i, 0.001, 0.001, 0.0001, 
and 0.00001 normal HCl and NaOH, and the concentration of H 
ions determined. 

Tabi^e III. — Neutral clay from S, W. Finland 
(5 i 5^ solution) 












H2O 

7.19 



H.O 

7.19 

0.00001 

N 

HCl 

7.15 

0 00001 

N 

NaOH 

7.19 

0,0001 

N 

yt 

7.03 

0,0001 

N 


7.15 

0,001 

N 

» 

o.f )4 

0,001 

N 


7*34 

0,01 

N 

» 

4.48 

0,01 

N 

)) 

10.04 

0,1 

N 


1.59 

0, 1 

N. 

)) 

12.18 


Tabt,k IV. — Sphagnum peat from 5 . IF. Finland 
(5 gm. soil + 50 cc. soltion). 












H2O 

4.73 



H2O 

4.7 i 

>,OOO0l 

N 

HCl 

4.62 

0.00001 

N. 

NaOH 

4.73 

0.000 r 

N. 

» 

4.69 

0.0001 

N. 


4.78 

0.001 

N. 

)) 

4.58 

0.001 

N‘ 


4.97 

O.OI 

N. 

() 

3,60 

0.01 

N. 

>> 

5 30 

0,1 

N. 

» 

1.69 

O.I 

N. 


7.59 


3 — Agr, tng. 
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Table V. — Acid clay from S. W. FinUmd 


(5 gm. 

soil -f- 

50 cc, solution). 






p 

B 

H2O 

3.70 


H20 

3.79 

0.00001 N. HCl 

3.87 

0.00001 N. 

NaOH 

3.91 

0.0001 N. 

3.75 

0,0001 N. 

)) 

3.84 

0.001 N. 

3.66 

0.001 N. 

)) 

3.84 

0.01 N. >» 

3 04 

0,01 N, 

» 

5.20 

0. 1 N. » 

1.63 

O.T N. 

)) 

12,09 


Ph 



Fig 6 , — I Neutial clay from S. W. Innland. 

II hphapniim pf«it fioni S I'inland 
III Acid cLiy (I^ittjnna' from S W Finlands. 

As appears from tables 3-5 and figure 6, the Ph remains 
almost constant on both sides of the water solution, independently 
of whether the cla}' is acid or neutral, until the concentration of the 
added acids or alkalis becomes 0.001 N. A o.oi N. acid or alkaline has 
a strong effect on the clay ; on the sphagnum peat the acid has a 
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considerable effect, but the alkali very little. A o.i N. acid solution 
reduced the Pj, in all soils alike (P^ about i.6). o.i N. alkaline also 
has an equally strong effect on the clay, so that the P^ becomes 
about 12. Sphagnum peat behaves quite otherwise, for with o.i N. 
alkali, the P^ only rises to 7.59. It may be assumed that the relatively 
strong alkali disintegrates the organic matter. 

Experiment III. — The sphagnum peat was treated respectively 
with O.I, o.oi, 0.001 and o.oooi N. HCl and NaOH as before, 
with the addition of 0,01 N. KCland CaCl^ (the solution was therefore 
in relation to KCl and CaCl, o.oi N.) ; the Pjj was measured electro- 
metrically. The results are shown in figure 7. 



If curve I (witliout addition) be compared with curve II 
(HCl and NaOlI { KCl) and curve III (HCl + CaCl, and NaOH + 
CaCL) it is seen that the electrolytes (o.oi N. KCl and CaCl,) are 
almost entirel)^ without influence on the H ions, because the pure 
KCl — and CaCl, — solutions exert an influence on the P^ equal 
to that of tlie 0.001, 0.001 N. HCl — and NaOH — solution , with 
O.OI N. KCl or CaCl,. 

Experiment IV. — Acid Kitorina clay, paimio and silkkila were 
treated as in experiment III. From the results it appears that the 
O.OI N. KCl and CaCl^ solution had no influence on the absorption 
of H ions. 
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Experiment V. — Neutral glacial clay and loam were treated as 
in experiments III and IV. 


Ph 



With regard to these experiments, the conditions are the same 
as in experiments III and IV. The influence of pure o.oi N. KCl 
and CaClj solution on is about the same ; the rather weaker 
action of CaCl^ solution is probably to be explained by the greater 
content of Ca ions of tlie neutral clays. 

From the experiments it is shown that the electrol 3 rtes (o.oi N. 
KCl and CaCl^) cannot expel the H ions from the clay. The phenom- 
enon observed that the KCl solution gives rise to an increase of 
acidity in the soil solution (as compared with pure water solutions) 
cannot be cau.sed by the K ions being interchanged with H ions, but 
that the K ions are interchanged with A1 ions, and consequently 
the resulting aluminium compounds are hydrolysed. 
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I'lo. I). — Neutral elay fimii S. W. Finlaml. 


It is also clear that if the ions absorbed in a soil are to be de- 
termined, an acid must be used, because the H ions very strongly 
displace other ions (t) 

B. Aaknio 

Hdstnskj, 


(i) Compare G Wiponkr Di^peisital uiid Basenaustaii'^ch Zi>it;monay Fcsi‘iL krift , 
Jubelband der Kolloid-Zeitschrifi, p iQ-5 
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METHODS OF PRACTICAL APPLICATION2;OF RESEARCH 
ON SOIL PHYSICS (i) 


Soil, in conjunction with climate, forms the basis of all agricul- 
ture. For example, the choice of plants to be cultivated, rotation of 
crops* preparation of the ground, etc, will vary according as there is 
a light sandy soil, or a heavy clay soil. CoiLsequently the soil, in 
the end, becomes the deciding factor in farm management and in 
financial success. 

According to the proportion of the mixture of stones, sand, silt 
and clay, soils change from light soils rich in sand to heavy and very 
heavy clay soils. Different methods of examination, as for example 
those of Kopecky, and Krauss, also the simpler ones of Kukhn, etc., 
make it possible to determine numerically the constituent parts of a 
soil. But to appreciate the important bearing which the values ob- 
tained have with regard to the dimensions of the particles, demands 
great experience and special knowledge, such as cannot yet be expected 
everywhere from the practical farmer. It is theiefore desirable to 
find suitable methods, which would enable the farmer not acquainted 
with soil science to understand the results of the physical examination 
of the soil, and draw from them the conclusions bearing on his hus- 
bandry. 

The author believes now, with Th. h. Henkel, to have found a 
method which, taking as a basis the Osann triangle modified by 
Koehne, facilitates bringing the results of physical examinations of 
soil into close connection with agricultural practice. 

In the angles of the tiiangle (I'ig. lo) lie the three extreme types of 
soil. As the soils, as a result of their composition, approach more nearly 
to the middle of the triangle, denoted by the circle, they become more 
and more like each other, and form the group of medium soils 
included in the large square. But of course even the medium soils 
are not all of the same value, and hence the recognition of the differ- 
ences is an absolute necessity in practice. Therefore the medium soils 
in the large square are di\’ided by the vertical dividing line into two 


(i) See Landw Jahrbuch fur Bayern E//-K///, p 328, 1925 



INT33RNATIONAL SOaBTY OF SOII. SCIENCE 


39 


groups, of which the left contains the lighter, and the right the heavier 
types of soil. The inserted arrow line points out in what manner the 
transmission from the Hghter to the heavier soils is gradually ac- 
complished. The upper part represents the most similar soils, whilst 
both ends of the arrow line approach the extremes, of sand and clay. 



Tig. 10. — Oiagram hovvmi^' the resuKs of the phy-ioil examination 
of a ‘.oil in practical agricultiiie. 


This division of the soils into individual groups makes it possible 
to draw conclusions as to properties and applicability, if it is realised 
that specific properties are associated with ‘^'and, silt and raw clay. 
Figure ii. shows these, as also their effect on the transitional forms 
of the three types ot soil. 

Here again the best conditions lie on the centre line, which 
becomes the resultant of the pla}^ of forces of the different properties 
of soil. 

Ivet it now be assumed that the soil consists of 6 o % sand, 
20 % silt, and 20 % clay. lugure 10. shows that this soil lies in the 
left lower point of the triangle, but still is no longer very far removed 
from the square of the medium soils. It still belongs, therefore, to 
the group of sandy soils, but comes very near to the medium soils. 
The extreme properties of the sand are still predominant, but are 
already modified. Its afiinity to the sand)^ soils implies that it is 
fairly easy to till, that it will become warmed comparatively quickly 
in the spring, but as is shown by its nearness to the medium soils, 
it is perceptibly influenced by the action of the clay and silt. The 
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soil will therefore be able to exert some power of absorption on fer- 
tiliser salts, the permeability of water is no longer of such great ac- 
count, etc. In the choice of crops to be cultivated it is still ne- 
cessary to take into consideration those for light types of soil, 
but these will, with suitable cultivation, give good yields. It may 
already have been attempted, by careful preparation of the ground 
according to the conditions of the subsoil, to bring more important 
plants into cultivation, but with the heavy medium soils no very 
great success can be expected. This, after all, poor soil will not^allow 
of expensive working equipment and intensive cultivation. 


0 Silf sods 



Fig, II. — Diagram for ascertaming the piopertie.H and applicability 
of soik on the basi^ of a physical ex^amination of the scnl. 


On the other hand, a soil which contains, for example, 30 % 
sand, 20 % silt and 50 % clay, Hes in the lower part of the 
region of heavy medium soils. This soil, as the result of its prox- 
imity to clay, perhaps already possesses too much water-holding 
powei, and in springtime will be rather later in getting warmed, on the 
other hand it has an exceptional capacity foi absorption of plant 
food material, is considerably more easy to till than the true clay 
soils, etc. By proper cultivation it can also be made to give 
good crops, even with the more important plants. It can there- 
fore be valued considerably higher than the soil of the first 
example. 

A soil uniform in section has until now been taken as a basis. 
Many soils, however, show various layers to a depth of i m., par- 
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ticularly when they are considered for agricultural purposes. Thus 
a sandy soil may remain uniform to the depth mentioned, or may, 
below 50 cm., have a sub-layer of clay. In the first case the disad- 
vantages, such as permeability, washing out of food material, etc,, 
are more prominent than in the second. By evenness of the upper 
and lower soils, therefore, the extreme qualities are strengthened. 
In the second case, on th(^ contrar37, b^’ the opposite conditions of 
the upper and lower soils, the extreme properties are mitigated. If 
a uniform clay profile continiies unaltered, then the impermeability 
to water of the upper layer will also continue in the subsoil, whereas 
an under layer of sand carries off the deposit more easily. Here 
also, therefore, uniformity of profile strengthens the properties, 
whilst dissimilarit}* weakens them. Silt soils come between sand 
and clay, and theiefoie pos.sess compensating physical and chemical 
properties ; consequently a uniform profile is most valahle here, for 
it will be understood that a substratum of one of the two other kinds 
of soil affects the silt soil less favourably. The medium soils com- 
prised in the square are exj)ressed by dashes — likewise more or less 
even. The underlaying of a medium soil by another can therefore 
exert no important influence, at all events it is much less than in 
the case of the above exanixdes with regard to sand and clay. If 
one of the lighbT medium soils, on the contrary, has a substratum of 
one of the soils found to the left of the middle dashes, then it will 
be of less value, the further aw'ay the subsoil lies from the middle 
line towards the left angle. The same apjdies similarly for the 
right half of the sejuare of medium soils. 

In Fig. 12. it is sought to make clear the fai-reaching (there- 
fore area-dimensional) conditions described here. 

If the upper and lower soils fall on the left, sand^y or the right, 
clayey angle, then the conditions are extreme ; if the}’^ lie together at 
the point or in the middle square, then they are more or less even. 
To the extent in which the upper or lower soils are removed from the 
centre line or the angles, the whole of the properties of the soils 
alter, now towards the bad, now towards the good side, as expressed 
by the arrows. 

The examples given with reference to figure 10. can now be comp- 
leted. If in the first example the soil lies in the sand angles, then 
the less favourable natural tendencies of the upper soil, inclining 
towards dryness, washing away of plant food material, etc,, will 
be still further strengthened ; the soil will be reduced in value. If, 
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0- surface soils 0 Sil^ soils 



Sandy soils ^ Clay Soils 

6 IS increasingly (mproved by U ^ 


Fig. 12 — Diat^tam lo expLiin the rt suits of the physical examltiatioii 
of a soil for piactical agriculture, in the case of soils with different layers. 


However, the subsoil lies for example, in the right half of the square 
ot medium soils, then it may be of considerably’ higher value. 

Until now one constituent part of the soil has not been con- 
sidered, namely, the stone content. In valumg this, the sizes of the 
stones must be taken into account. Thus, for example, the influence 
of a stone about the size of the fist cannot be compared with the 
same weight of stones of only^ the size of peas scattered through the 
soil. With a rising stone content, the soil, generally s])eaking, shoxild 
be moved from the position in the triangle wliich its other physical 
analyses would give it, towards the left, lighter side. 

Like all attempts to estimate the value of a soil according to 
a scheme, the foregoing has certain defects , still, the system here 
proposed may Indp even the practical farmer to inform liimself 
quickly, on the basis of a simple examination, concerning any soil, 
and to recognise quickly its possibilities of usefulness. 

A. Nostitz, 

• l ethnical High Schoolf Munich, 
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THE INFLUENCE OF ELECTROLYTES 
ON DIFFERENT TYPES OF SUSPENSIONS OF CLAY. 


The liteiature on the influence of electrolytes on suspensions of 
clay is relatively extensive. An exhaustive survey of the literature 
is given by Prof. K. Gi^^koiz (i) in his treatise which appeared in 
1915, in which the literature is divided into ancient and luodern. 
In the first gron}> (iEDROiz included the works which were published 
up to the year 1893, that is, those periods in which the colloidal 
substances of the soil were only slightly known. Here appear the 
works of Fr. Schuezk (2), vScukkrfu^ (3), Ch. Schloksing (4), A. 
Mayek (5), E IliuiAKD {>») and tk Boolaendkr (7). In these 
works ini[)oi1ant data were alnad\ colleet(‘d, which gave a general 
idea of tlu^ influcaice of elect lolyles on suspensions of clay, and also 
enabkd certain of the sus])ensions to lx* ?n(m^ clo'-ely characterised. 

Of the modern investigation*^ (xVDKuiz cited : the wwks of 
Roiilano (8), MASCiiiiATi^T (()) aiid Wiegnick (10), Rohland con- 
siders the h\ droxyl-ion as the nio^i important factor in causing 
coagulation, which is contrary to the theory of IhunTNOEiCH (ii), 
and which the last two name I atithom point ont in their works. 
Prof. (xKDROiz also of ths same opinion, which is based on liis 
numerous tests. As the above-mentioned work by (b'DROiz may be 
considered as a continuation and amplitication of the earlier in- 
vestigations, it will be more clos(dy considered, and also the method 
of the work 

I. Important conclusions drawn prom the investigations of 
Gkdroiz. 

P^or the investigations, suspensions of red clay were used, which 
in the course of three days had not been deposited from water 7.5 cm. 
in depth. One litre of water contained 0.22 gm. of the clay particles. 
The tests were carried out in Nkssler’s cylinders, and foi these were 
used 50 cc. of the suspension, and 50 cc. of the corresponding 
electrolytic solution, of which the influence on the clay suspension 
was to be investigated. The duration of the test was 48 hours, 
but already after 24 hours important results were obtained. In the 



44 


INTHRNATIONAI, ASSOCIATIONS 


tests the highest concentrations were observed which produced no 
coagulation — these are termed by Gedroiz, rising values — and the 
lowest concentrations were noted at which complete coagulation took 
place, i, e,, the particles of clay had all coagulated and had been 
deposited. 

The results obtained by Gedroiz are given in Table i, where the 
concentrations are expressed in relation to noimal solutions. 

Tabee I. 

Concentrations with Concentration with 

I which no coagulation is which further complete 

I produced (rising values) , coagulation is produced. 


Chloride of mercury HgCIj , 


- 0.00025 

Normal 


— Noimal 

Acetic add 

. 0.25 

-0.125 

B 

0.5 

- 0.25 

» 

Citric acid 

• ‘>-05 

-0.0125 


,0.125 

-0.05 


Sodium hydrate 

. about 

0.0225 

'> 

about 

0.05 


Oxalic acid 

. under 

0.025 

)) 

under 

0.5 

» 

Eitium chloride 

. 0.025 

-0.0125 

)) 

0.125 

-0.050 

» 

Ammonium chloride ... 

. 0.025 

- 0 0125 

» 

*0.125 

- 0.050 

)) 

Chloride of sodium 

. 0.015 

-0.0125 

)' 

0.125 

— 0.050 

)' 

Cloride of potassium 

0.025 

- 0.0x25 

1 

0.125 

— 0,050 

) 

Rhubidium chloride 

. 0.0125 

- 0.005 

H 

0,050 

- 0.025 

0 

Formic acid 

. 0.0125 

- 0.005 

'> 

O.I 

— 0.050 


Nitrate of silver 

. 0.005 

- 0.0025 

)> 

0.025 

-0.0125 

)) 

Orthophosphoric add . 

0.605 

- 0.0025 

u 

0.025 

-0.005 

r> 

Nitric acid 

0.0013 

- 0.0005 

)) 

0.005 

- 0.0025 

» 

Sulphuric acid 

. 0.0015 

- 0.0005 

) 

10.005 

“ 0.0025 

)) 

Magne.sium chloride 

. 0.00125 

— 0.0005 

» 

0.005 

- 0.0025 

» 

Chloride of mangane'-e .... 

. 0.00125 

— 0.0005 

) 

0.005 

- 0.0025 

)) 

Calcium chloride . . ... 

. 0.00125 

- 0.0005 

)) 

0.005 

- 0.0025 

)> 

Strontium chloride 

. 1 0.00 125 

- 0.0005 

» 

0.005 

- 0.0025 

)) 

Chloride of nickel 

. 0.00125 

— 0.0005 

)) 

0.005 

— 0.0025 

i ) 

Chloride of cobalt 

. 0.00125 

— 0.0005 

» 

0 005 

- 0.0025 

1) 

Chloride 01 endmium 

. 0.00125 

— 0.0005 

» 

0.005 

- 0.0025 


Chloride of barium 

. 0.00125 

— 0.0005 


0.005 

-- 0.0025 

» 

Ilydrochcric add 

. jo.ooi 

- 0.0005 


0.005 

— 0.0025 

i) 

Hydroxide of caldum 

• j 0.00 1 

- 0.0005 


0.004 

-0.0020 

)) 

Protocliloride of copper CuCE 

10.0005 

- 0.00025 

» 

10.0025 

- 0.00125 

» 

Pcrchloride of iron, FeCla . . 

. (Ubout 

0.000125 


0.0005 

- 0.00025 


Chloride of aluminium, AICI2 . . 

. ' )' 
i 

0.000125 

» 

labour 

0.00025 

» 

- ^ ■ : 



- - z: 

- 

- -ZZ- - 

— -zrr 


The table shows that the organic acids in general possess very 
weak coagulative capacity ; the phosphoric acids, among the mineral 
acids, also possess only a weak coagulative capacity, whereas the 
so-called strong acids, i. e., the strong dissociated mineral acids, such 
as sulphuric acid, nitric acid and hydrochloric acid possess a strong 
coagulative capacity. 
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Of the hydrates only the sodium and calcium hydroxides were 
examined. The coagulation capacity of the former is very weak 
(complete deposition can only be attained by a concentration of 
0.5 N) whilst the latter possesses an exceptionally strong coagiilative 
capacity ; even concentrations of 0.004 bring about complete coagula- 
tion of the clay susi)ension. 

If we leave on one side the chloride of mercury, then the coagula- 
tive capacities of the acids stand in close association with the atom- 
icity of the cations. Tlie acids of the non-atomic cations produce 
coagulation only with relatively high concentrations ; the acids of the 
di-atomic cations are effective in more dilute concentrations ; but 
the coagulalive ca])acit3' is especiall>’ strong with the tri-atomic 
cations ~~ iron (12) and aluminium salts. 

In addition to the investigations mentioned, Prof. GtvOkoiz has 
examined tlie influejice of sulphuric acid oti tlie coagukitive capacity 
of salts. It has b(*en found that very weak concentrations of 
sulphuric acid, which of themselves can cause no coagulation of the 
clay STisjxaisions, stiengthen the c(jagulative capacit}' of the salts in 
a high degree. Such concentrations c>f chloride of sodium and chlo- 
ride of potassium were investigated, which of themselves cause no 
coagulation of the clay suspensions. Thus, for exam])le, a solution 
of chloride of sodium of the concentration of 0.0125 N. gave no 
coagulation of the clay sus])ensions in 48 hours, but if to the same 
solution sulphuric acid in the concentration of 0.001-0.000075 N. 
were added, then the clay suspension after 20 minutes was already 
flocculated and deposited. No coagulation was caused by weaker 
concentrations of sulphuric acid. The same result was obtained 
with chloride of potassium .solution, with which also the concentra- 
tion of chloride of potassium (0.0005 N.) by itself alone could cause 
no flocculation in 48 hours. 

The influence of sodium hydrate on the flocculation of clay 
suspensions, with the presence of neutral salts in the solution at the 
same time, is much more complicated. With lo\v concentrations 
of sodium hydrate (0.005 coagulation which w^as caused by 

higher concentration of chloride of sodium (0.15 N.) was strengthened ; 
the same concentration of .sodium hydrate, howTver, with w^eaker 
concentrations of chloride of sodium, of o.i N. oiwards, caused a 
noticeable retardation of coagulation, 'fhe solution of chloiidc (fl’ 
sodium of the concentration 0.015 N. catrsed by itself relatively 
great coagulation and a deposit in 48 hours. If, how^ever, sodium 
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hydrate weie present in the solution at the same time, then the 
coagulation with concentrations of sodium hydrate of 0.05-0.0125 N, 
could still be observed, whilst weaker concentrations of sodium 
hydrate (0.005-0.00025 N.) much retarded the coagulation, and only 
with concentrations of NaOH of 0.000025 N. was no retardation to 
be observed. 

The soda solution exercised a still greater retarding action on the 
coagulation of the clay suspensions by the cliloride of sodium. 
A concentration of 0.015 ‘‘’till caused comparatively strong co- 
agulation, but if to this chloride of sodium solution was added soda 
in tlie concentration of 0.0125-0.00005 N., then no coagulation could 
be noticed. 

The influence of the sodium hydiate on the flocculation brought 
about by chloride of potassium was the same, in the experi- 
ments of Gicdroiz, as he had shown with chlorirle of sodium 
solutions. 

The influence of the sodium hydiate on the flocculating capacity 
of the chloride of potassium was diffeient. The cliloiidc ol ])otassium 
solutions in the conccntiation of o got N. in 48 hours ahead \ caus- 
ed considerable coagulation , by the addition of sodium hvdiate 
in the concentrations 0.001-0.00025 ^N. the cfjagulation was stiength- 
sened. Coagulation w^as retarded by the addition of sodium hydrate 
in weaker concentrations (0.000125-0 0000125 N ), but the rehirding 
action was no longer noticed with a concentration of 0000005 N. 
By the addition of sodium hydrate to a cliloride of potassium so- 
lution, therefore, with weak concentiations of the sodium Inxlrate, 
the coagulation is still further strengtheiu'd, and only concentrations 
of sodium hydrate of 0.000125 -N. retard coagulation, or exert no 
fiiither influence. 

In the further experiments of Gkdroiz on the influence of sodium 
hydrate on the coagulation of clay vsusjiension by Ca(OTI)2 no re- 
tarding action was observed. Gedrdiz vlraws from his experiments 
the conclusion that coagulation is caused principally by the cation, 
the anion operates in an opposite direct ion, with which the ope- 
ration of the OH' ions is especially strong. The latter is especially 
active in solution with mon-atomic cations, whereas the coagulation 
capacity of the diatomic cations {e. g. Ca (OH)^) is stronger than the 
stabilised action of the OH' ions. 

Georoiz has also investigated the coagulative capacity of 
NaOH, Na^COj and NallCO^, and found that the greatest coagulative 
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capacity of the first becotnes the weakest of the last, as is seen from 
the following data. 


No coagulation between 

Na OH — 0.023 — 0.020 
Na, CO3 — 0.05 — 0.025 
NaHCOj — 0.125 — 005 


Complete coogulation 

N. 0.100 — 0.050 N. 

3) 0.125 » 

3# 0.125 » 


The NaliCOg is considered by Gedroiz as diatomic. 

The influence of various calcium salts on clay suspensions was 
almost equally great; quickdinie had the highest coagulative capacity 
amongst them. Tlie concentiations of the calcium salts, with which 
no coagulation wfis brought about (the electrolytic rising- value) were 
as follows : — 


CaClj o 00125 0.0005 N. 

Ca(N<')3)2 under 0.00125 )3 

Ca (OH)^ 0.001 -- 0.0005 » 

CaSO^ iiiule. 0.000125 

Ca (HCOj)^ » 0.00125 )) 


The following exjK^riment of Oedkoiz is of intc*rest. characteris- 
ing in detail the iiflluence of electrolytes on tlie coagulated clay par- 
ticles. After the deposition of the coagulated particles of clay, the 
clear solution was poured off, and in its place pure distilled water 
added. If coagulation were produced by cliloride of sodium, then 
the coagulation, by reducing the coucentration of the salts, was again 
broken off. 

If the coagulation was produced by hydrochloric acid, chloride 
of potassium and chloride of barium, then, by reduction of the con- 
centration of the coagulator to such an extent that no further 
coagulation took place, only a small part of the coagulated particles 
were again made free. 

If, however, the coagulation was produced by FeCl^, then the 
coagulation could no longer be arrested, even though the liquid over 
the coagulated deposit were poured off 5 times and replaced with 
pure distilled water. 

It has therefore been shown that the dispersed particles, under 
the influence of the mon-atomic Na* ions as coagulator, have not 
lost their capacity for increasing dispersiveness, that is, by reducing 
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the concentration of the coagulator, all the coagulated particles are 
again dispersed, and coagulation can therefore be made reversible. 

If coagulation is brought about by the H ion (hydrochloric acid) 
or the diatomic cations Ca*' and Ba then the dispersiveness in the 
distilled water is indeed increased, but in a much less degree than in 
the first case. The influence of the triatomic cations is much great- 
er in this respect ; the coagulation can scarcely be made reversible 
by distilled water. 

Gkdroiz further took into consideration the relations between 
the size of the particles and the concentration of the coagulator. With 
this he has established that, the finer the particles, the liigher must 
be the concentration of the coagulator in order to bring about coagu- 
lation. However, the relations with high concentrations of the elec- 
trolytes, which in a very short time produce coagulation, are rather 
different — the finer particles are flocculated out with low^er concen- 
trations than the coarser particles. 

Also, the concentration of the clay particles in the solution has a 
certain significance , coagulation takes place considerably more quickly 
with a higher content of dispersed particles. This condition has been 
observed both wdth high and low concentrations of electrohi:es. 

Prof. Ramann (13) quotes some data on the coagulation of 
quartz suspensions, which mifortunately are not comparable with the 
data of Gkdroiz. Quick-lime has also been shown by the expcii- 
ments of Prof. Ramann to be a very quick coagulator, having caused 
coagulation with a concentration of 0.00035 N., that is, with a content 
of 0.013 gm. to the litre. The influence of quick-lime w^as 300 times 
greater than the influence of sodium oxide, and 245 times as great 
as the influence of carbonate of soda. Prot. Ramann is also of the 
opinion that the physical qualities of the soils are in intimate rela- 
tion with the coagulation phenomena. 

Some data relative to the influence of Ca(OH)3 on the finest par- 
ticles of soil are found in the investigation of Prof. O. Lemmkrmann 
and L. Fresknius (14), in which it is showm that in weaker concen- 
trations Ca(OH)2 can also have a retarding action on the coagulation 
of suspensions. 

The above investigations, including the exhaustive investigations 
of Gkdroiz, give no explanation why the physical qualities of soils, 
even with the podsol formation of clay soils, are so quickly altered. 
According to the inve.stigations of Gkdroiz, podsol clay soils contain 
extremely small quantities of absorbed cations, apart from the H ion, 
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but the coagulation capacity of the latter is comparatively high. 
Moreover, it must also be assumed that a certain quantity of H ions 
are formed in podsol clay soils by washing out reaction, which has in 
fact been observed from many methods of determining the lime re- 
quirements of the soil. Even very small concentrations of H^SO^ 
of 0.000075 N. and over, have assisted coagulation in the investiga- 
tions of Prof. Gedroiz. PVom other investigations of Prof, Gkbroiz 
it has been shown that the dispersiveness of the soil is very much 
raised by replacing Ca ’’ by H 

The properties of cla>" which has been ex])osed for a long time to 
the action of wab^r are quite tinexplained. It is known from practice 
that even the physical qualities of marl clay become very bad after 
the continued action of water, (piite apart from loams having no CaCO^, 
wliich at the same time contain the absorbed PP ions of clay-loam. 
(b'.DROiz points out fnially that water saturated with CaC( 3 ^, but 
containing no CO^, t^xertc tl no infliieiu'e on the coagulation of the clay 
suspension which w as obtained from the clav investigated. Theoretical 
considerations, however, show that if CaCO^ is contained in the clay 
particles, with at the same time other electrolytes wiiich assist 
or retard the dissociati(m of the CaC( >3, this intluence must be very 
great 

It is v\ell known from j^ractice that even from the ])oor soils of 
Lettland with aeid reaction, very light clay suspensions can be ob' 
tabled . vSucii soils usually recjuire larger (juantities of manure, and 
recjuire manuring more often than the neutral soils, wbicli are also 
associated with the properties of the* finest })articles of these soils 
and their relation to electrolytes. 

I.liXPERIMP:NTS WITH CLAY SrSPENSIONS MADE EROM THE LOAMS Ol' 

Lettland. 

The main object of the investigation was : 

(1) To ascertain the concentrations of eli^etrolytes wiiicli cause 
coagulation of the suspensions of different kinds of clay, under the 
influence of Na' and Ca'* salts, sulpliuric acid, carbonic acid, and also 
various mixtures of salts. 

(2) To determine in detail the association of the related clay 
sns})ensions, especially in regard to the cations absorbed. 

Various causes of delay occurred, how^ever, in carrying out tJie 
investigation, consequently it could not be carried out so complete!}^ 

4 — mg. 
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as was intended. As in the results obtained the influence of the acid 
reaction of the soil, and the importance of the calcium carbonate with 
regard to the phenomena of coagulation, were clearly shown, the in- 
vestigation will probably be of interest to tliose who study soil 
structure. 

The experiments were carried out with clay suspensions of the 
following soils ; — 

(1) Clay-loam formed under the influence of excessive wet. 
It contains no calcium carbonate, shows very strong acid reaction, 
and has very inferior phyvSical qualities. 

The three following horizons of a podsol clay soil, formed on 
heavy nibble-loain : 

(2) Upper level A , of bright grey colour and strong acid 
reaction. 

(3) Brown loam, level B, especially rich in the finest particles. 
It contains no CaCO^ and has a weak acid reaction with litmus 
paper. 

(4) Marl loam, has a feeble alkaline reaction with litmus paper. 
Level r. 

(5) Suspensions of original chalk — a relatively pure CaC03 
suspension. 

A detailed account of the testing materials will be given below 
after the description of the cxpfTlments. 

The particles of clay used in the experiments were obtained from 
air-dry soil, dried in the room, without baking, or the application of 
any reagents. The soil was pulverized, granulated through a imm. 
sieve, and then various fractions of clay obtained by cleaning, lurst 
that fraction was recovered which had not been deposited in 24 
hours from water to cc. in depth. At the same time several beak- 
ers were filled, each with 100 gni. soil and 500 cc. water, and decan- 
tation was carried out 8-10 times. From the fraction of clay obtain- 
ed in this manner, x>articles of clay were isolated, which had not 
dex)osited from water 10 cc. in depth in the course of 72 hours. 
This somewhat complicated process had to be followed on account 
of the marl loam, as this at first supplied no portion which could be 
cleared of mud, and the original chalk showed the same condition. 
After the marl loam and original chalk had been treated longer with 
water, particles susceptible of being cleared of mud were obtained, 
which, however, deposited comparatively quickly, that is, in the 
course of 4-5 days. The examination of the clear liquid over the 
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deposited fractions of clay of this kind of soil showed that in the li- 
quid fairly large quantities of Ca (11003)2 had formed, which had also 
caused coagulation. The experiments lasted several months. Also, 
the finest products of the marl loam had deposited several times dur- 
ing this period, and each time the clear liquid was poured off, and 
replaced by distilled water. Tiie following experiment shows how 
great is the influence of the water, which had already been stand- 
ing for a long time over the finest products of tlie marl loam, 
on the mechanical composition of the fraction of clay (finest 
products) . 

From those clay fractions of the marl loam which had not yet 
deposited in the course of 10 days, tlic clear li(|uid was poured off ; 
the residue was freed from mud, and each 25 cc. pipetted three 
times. This volume of the ckiv fraction contained 2.21 gm. of dry 
residue. With this clay fraction, witliout drying it, the mechanical 
analysis was carried out For tlie analv''sis there were used (i) distill- 
ed water, (2) water which h<id stof)d for 10 days over the clay 
fraction of tlie marl clay, and (/,) water wliich had stood as 
long as 60 da^ysover the clay fi action and had become relatively 
harder. 


1'at3LE II. ~ Mechanical ccmiposition. 


J>eposil 5 
in 6 hour'- 

Depo^il-.. 
in between 
n-24 liouts 

Deposits 
lu 24 hours 

I. 21.2 % 

40.4 % 

3 S .4 % 

n. 53-1 % 

467 % 

0.2 % 

III. 96.2 % 

37 % 

O.I % 


It is seen that the alteration of the mechanical composition pro- 
ceeds proportionately in stages — first tlii^ finest products disappear, 
and afterwards, when the water has become harder, the (juantity 
of those particles which deposited in between b-24 hours, is quickly 
reduced. From this test we see that the finest products of the marl 
clay cannot be obtained by mechanical analysis, even with distilled 
water, if the deposit of the products n^quires several days. A part 
of the finest products becomes 110 more dispersive by the use of the 
distilled water, since even in the first experiment 21.2 % of particles 
were available, which deposited in the course of 6 hours. 

An analysis of the water used for experiments II and III, for 
its content of Ca(HC03)2 and NaHC03 (16), showed : 
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Ca(HC 03 ), . 
NaHC 03 . . 


Ca(HC 03 ), . 
NaHC 03 . . 


II. 

0.0009 N 0.073 gm. per litre 

0.0002 )) 0.017 » » » 


III. 

0.00x5 )) 0.121 » » » 

0.0003 » 0.025 


It should be remarked that CafHCOg)^ is reckoned as a diatomic, 
but NaHC03 as a nion-atomic salt, since the number of the COy 
ions at the dissociation is ver>" small, we liave in the solution mainly 
the mon-atomic HCO3' anion. It is shown later that concentrations 
of this salt, of the amount found, can alread}^ exert considerable 
coagulating influence on the finest products. 

I'he recovery of the finest products of the original clialk was also 
difficult. Only one out of several samples of original chalk gave such 
fine products that they did not deposit in thi^ course of about 10 days, 
but even in this sample the deposit was complete after the expiration 
of 20 day.^, and only b}^ the removal of the clear liquid standing 
over it, and the addition of fresh distilled water, was the suspension 
obtained again. 

An attempt was also made to obtain .suspensions of the finest 
particles from calcium precipitate. Although tlie mechanical com- 
position in a few samples of chalk showed a relatively liigh content 
of the finest products, yet complete deposit in all the samples was 
ver}^ quick, and lasted no longer than one hour from a layer of water 
15 cm. deep. A thorough examination showed that a fairly ener- 
getic hydiohdic deconx])osition of CaC03 takes jdace, anfl fairly large 
quantities of Ca(OH)2 form in the solution. The concentration of 
Ca(OH)2 was in some cases even 0.0016 N. wdiich must also be taken 
as the main reason why, from CACO3 precipitate, no suspension of the 
finest particles coxild be obtained. In another article I wall go more 
closely into the question of the hydrolytic decomposition of CaCO^, 
andespecially as to the factors which are favourable to the decomposi- 
tio, and those wh icli retard it, because this phenomenon also may 
have great influence on the physical qualities of the soil. 

The concentration of clay suspensions of the above-mentioned 
soils was as follows : — 
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(1) lyoam-clay soil 4.43 gm. per litre 

(2) Podsol clay soil, level A . . 2.76 » » « 

(3) )> » » )) B . , . 1.56 » » » 

(4) >> * ® » C , . . 3-24 » » » 

(5) Original chalk 0,34 » » » 

The experiments were carried out in test tubes of Jena glass. 
For each test 10 or 15 cc. of the suspension were used, and the same, 

01 tvdee as great a volume added of the solution to be examined ; the 
concentration of the solution is expressed in terms of normal solutions, 
which occur according to tlie mixture of the solution with tlie suspen- 
sion. I havc‘ not considered it important to have the concentration 
of the sus])(‘nsion equally great in all the ex])eriments, as according 
to the investigations of (jKDRotz, it is not the eoiicentiatioii of the 
susp(‘nsion, but rather the degree of dis]>crsiveness, wlnV'h has the 
greatest significance. 

The ol)ser\'-ations were made at short intervals during the first 
C) to 8 hours, and afterwaids aftta* 24 and 28 hours. The general 
formation was already cpiite clear aftei 24 hours, iust as in the ex])eri- 
menls of (hCDRiji/. but in rare eases alterations were observed after 
th(‘ expiration of 24 hours. In several cases I have thoroughly 
shaken the tubes after 2 and .several days, and repeated tlK‘ obser\^a- 
tions, but very rart‘ly found any difhuence. In all the ex2)eriments 
also, clay suspensions weu' used witliout any reagent, diluted with 
coTres])onding <piantities of distilled water. In the gieat majority 
of cases two similar cylinders were used. It should be mentioned that 
the cla}" suspension, which had not deposited any particles of soil in 

2 hours, after 24 hours, liowever, gave a small deposit at the bottom 
of the control cylinder. If the clay suspension is flocculated, however, 
even though slightly, then the depo.sit covers the whole of the bottom. 

I shall here give only the most important results, that is, only 
the lowest concentrations, which produce complete flocculation in 
24 hours, and the highest concentrations, which cause no flocculation 
(electrolytic rising value). 

(1) Sulphuric acid. 

Concentrations of 0.0001 N-o.oos N. were examined. The 
action was strong, the results were quite definite after 6 hours ; after 
24 hours no alterations were to be observed. The suspended par- 
ticles of original chalk all passed over into solution with concentrations 
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of sulphuric acid of 0.002 N. and higher. The results can be seen 
from table III 

Table III. — Concentration of normal sulphuric acid : 


Complete coagulation No coagulation 


Clay sii^peuMon of lyOam-clay 
Podsol clay Itorizoti A 

» D » » B . 

» . » » C 

Onj?iu*iI chalk . 


o 01 2 N iiiid over 
0.002 » » » 

O.OOT » » ) 

0.005 * ^ ' 

0.001 » » » 


0.0005 N, and under 

0.0005 )) » » 

0.000^ » )> » 

0,0001 » » » 

0.0003 « » 


The data quoted show that the clay suspension of the marl loam 
(horizon C) is especially sensitive to sulphuric acid. 

The following tests were also made with the clav suspension of 
the loam-cla}^ soil and the upper horizon (A) of the potter's clay 
soil : 10 gm. of the dry soil were mixed directly with ro cc, of 
sulphuric acid of different concentrations. The concentration of 
sulphuric acid with which complete flocculation took place was in 
this case rather higher — for both soils 0.003 N. ; aftcT 24 hours, 
however, the action was almost complete even witli tlie ('oncentration 
of 0.002 N. To the same cylinder, after flocculation, another 20 cc. 
of distilled water was added, which reduced the concentration of the 
acid by a third, and now^ began an increase of dispersiveness of the 
coagulated particles. In the cylinders wnth su]i)huric acid of the con- 
centration 0.0007 lower, the quantity of dispersed particles was 
approximately the same as in the tubes with soil in distilled water. 
The coagulation and ])eptisatioii of the suspension is therefore a 
reversible process in the soils mentioned. Gedroiz, in his investi- 
gations with hydrochloric acid, could onl}^ bring about incomplete 
peptisation. 

(2) Experiments with carbonic acid gas (CO^;. 

Distilled water containing 0.98 gm. CO^ to the litre was used. If 
to 15 cc. of the clay suspension 15 cc. of the water containing carb- 
onic acid were added, then the concentration of carbonic acid 
was 0.44 gm. to the litre, or say o.oi N, if we assume that the 
CO^ in the more dilute solution is dissociated from H'-HC03'. The 
clay suspension of the loam-clay soil and of the upper horizon (A) 
of the podsol clay soil gave no deposit with the o.oi N. solution 
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of carbonic acid ; the clay suspension of horizon B, with the same 
solution, gave a weak deposit, but with the concentration of 0.005 N- 
no deposit. The other two samples of clay suspension showed the 
following results : — 

1 Complete flocculation 1 No flocculation 


Suspc'Hsion of horizon C. of th<‘ podzol cLiv '^oil 
Suspension of ori^cin^il th,»lk 


0.001 N. and ovei j 

0.002 N. )• )> ' 

J 


0.001 N. and under 
0.0003 N. » )> 


The suspension of the finest particles of original chalk went 
completely into solution in tliis case also with concentrations which 
were greatei than 0,0003 N. It is vciy characteristic tliat the day 
suspension of the marl day is much more sensitive to carbonic 
acid than the suspension of the pure original clialk. This phenom- 
enon must hv connected with the suspension — the concentration 
of the snsp(‘nsion of the marl day was much greater. 

To the cA^linders with the clay sus])ensions of the loam-clay soil 
and horizons A and P» of the pod.sol day soil were added, after 24 
hours, 0.5 gm, CaCO^, as original chalk. Although the concentra- 
tion of the carbonic acid had become weaker, the influence of the 
carbonic acid was considerably raised by tliis addition. With it the 
coagulation of the day siisj)ension of the loam-day soil was almost 
com]>lete, as can be seen from the following data ; — 

I Complete coagulition | No coagulation 

1 

City su^pcusiou of lo.ini'd.iy ^oil . . over o oi 0.003 N. and imdcr 

» » » hoiizon A. . » 0.0 1 0.002 N. >' » 

» )) » » n. 1 0.004 0.0005 N. ^ ) 


10 gill, loam-day soil and lo gm. of the horizon A were 
each mixed with i.o gm. CaC03 in other cylinders, and distilled 
water without CO^ added. The coagulation of the clay particles in 
this case also proceeded quickly — in six hours. After renewing the 
distilled water, no pei)tisation of the finest particles was observed. 

From the experiments on the influence of distilled water contain- 
ing carbonic acid, it can further be remarked that the deposit of the 
finest particles shows near relationship to the chalk contents of the 
soil : if no CaC03 is available in the soil, then either no, or an incomplete 
flocculation and deposit takes place. Such water can therefoie be 
used as a reagent in the qualitative testing of the lime requirements. 
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It is characteristic that the concentration of carbonic acid, 
which produces a complete flocculation of the clay suspension of 
the rnarl-loam (o.ooi N.), is only twice as low as the corresponding 
concentration of sulphuric acid, yet the electrolytic rising-value for 
both these acids is equally high (with the concentration o.oooi N.). 
If we take into consideration that the carbonic acid has expelled 
sulphuric acid from the CaCO^, then it follows from this that the 
action of the carbonic acid is not weaker, but stronger, than that of 
the sulphuric acid. 

(3) Experiments with Ca{OH)^. 

The experiments were carried out with concentrations of 0.000 r 
N.-0.005 N. In all these experiments the results were (|uite detinite 
after 6 hours, and no further differences occurred between 6-48 
hours. 

The following results were obtained : — 


Tabee IV 


Gay biispcnsiou Io<ini-cl ly -^oil . . 

' > podsol clay soil hoiizon.A 

» ) » )» ). R 

» - , h . C 

Suspension of otigin il chalk 


Complete flcx'culalion 

1 No flocculation 

0.005 ^ OVtT 

0.002 N and under 

0.003 /> 

0 005 » rt 

0.002 " 

0.0003 ' ' '' 

0.002 ' 

0.0005 > '» 

0.002 ' f 

0,0003 » " 


It is surprising that with the flocculation caused by Ca(0H)3 no 
great differences of the operating concentration could be observed, 
as with the other electroh^^tes examined. The clay suspension of 
horizon B is even rather more sensitive to CafOH)^ than the clay 
suspension of the marl loam. 

The clear licpiid over the deposit in the test cylinders was almost 
completely poured off, and distilled water again added. The clay 
suspension of the loam-clay soil in this case gave no deposit at all ; 
the dcj)osit in all the other test tubes was fairly large, but complete 
flocculation only took place in the cylinders with clay suspension of 
marl loam and horizon B, in which the original concentration of the 
Ca(OH)2 amounted to 0.005 N. and over. Complete peptisation, 
however, could not be observed in any of the soils used, except in 
the clay suspensions of loam-clay soil, even after the addition of 
larger quantities of water. 
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^4) Experiments with NaOH. 

The experiments were carried out with concentiations 0.003 N. — 
0.5 N., and the following results were obtained : — 

Table V. 


Cl<iy suspension of lo.mi-clay seul . . 

» » I pol tci e lay soil U Ve 1 A. 

» w )) » )) )) » B 

» » ) ) » C. 

» )> of lr\ d C of .iUf >lht 1 s miplei of soil 


Complete flocculation i 

0.3 N and ovc'i 

0.2 > w 

0.03 ) t) ) 

0.07 J » 

0.02 ) » » 


No flocculation 

0.05 N and undci 
0.02 ' 

0.005 * 

0.003 > ) 

0.003 ' 


From the data (juoted it appears tliat flocculation of the loam-clay 
soil and of horizon A of the podsol clay soil occurs with 10-15 times 
higher concentrations than does the flocculation of the clay suspen- 
sions of the marl loam. In order to prove the results obtained, 
clay suspensions of marl loam were also prejiared from another sam- 
ple of soil, wliich also jnoved to be e<juallv sensitive to NaOH. It is 
probable tluit in this case the* Na' ion is not of such great importance 
as the calcium ion passed ovei from the marl loam It is also charac- 
teristic that the clay suspensions of loam-clay soil with conct titra- 
tions of NaOH of 0.3 N.-0.05 N., viz. : suspensions of horizon A of 
the podsol clav soil, of 0.2 N.-o 02 N , in other words with those 
concentrations with wdiich coagulation wans in no w^ay complete, 
show’cd a graded distribution of the solid particles, with respect to 
which 3 to 4 stages could be distinguished. This result was not 
obtained with the incomplete flocculation of the clay suspensions of 
the marl loam. 


(5) Experiments with NaH( 

As already stated above, the NaHC()3 considered as a mon- 
atomic salt. Tlis experiments were carried out with concentrations 
of O.OOT N.-o. 5 N., and the following results w^ere obtained — 

Table VI. 


I Complete flocailation ^ No flocculation 


Cliiy suspea'^ion of loam-day soil. 

V )) )) liorizon A 

)) )) )) )) B 

V )) )) n C 

» » original chalk 


0.4 

N 

and over 

0.05 

N 

and 

under 

0-3 

» 

)> » 

O.OI 

" 

» 

)' 

0 I 

)) 


1 0.02 



» 

0.03 


)) » 

0.002 

» 


)) 

0.03 



I 0,00s 


1) 



It may be remarked that NaHCO^ acts less strongl)’- than NaOH 
which is also confirmed by tlie experiments of Gedroiz. 
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In comparing the results it must be borne in mind that the NaHCO^ 
of Prof. Gedroiz is assumed to be diatomic. The action of the 
NaHCO^ is much stronger on the clay suspensions of marl loam and 
original chalk than on the other clay suspensions examined. The 
clay suspension of the loam-clay soil demands especially high concen- 
trations for complete flocculation. After 48 hours, therefore, and the 
completion of the experiment, there was added to each of these clay 
suspensions 0.5 gm. CaCO^ in a test tube. The flocculation capacity 
of the NaHC03 on the loam-clay suspension was not strengthened in 
this case, as was the case in the experiment with water containing 
carbonic acid. A closer examination of tliis phenomenon showed 
that the hydrolytic decomposition of the CaC03 was very much re- 
duced b}^ NaHC03, as both salts have the same anions. 

( 6 ) Expenmenh with NaCl. 

Concentrations of 0.0005-0 5 N. were examined, and the follow- 
ng results obtained — 

Table VII. 


I 

1 

Clay suspension of loam-clay soil. 

» » » hoi i^on A . * 

I 

. . » . J4 I 

v» • » « c . I 

» » » orn^in U chalk. * 

I 


Complete flocculation No flocculation 


0 2 

N 

clU'l 

ovtr 

0.02 

N. and under 

0 2 


t 

» 

' 0 . 0^5 


0.02 

9 

' 

> 

0.00 5 

» . . 

O.OI 


» 

» 

1 0.000*) 

» » » 

0.02 

» 


» 

1 0.002 

» » 


Here also the strong action of the chloride of sodium on the clay 
suspensions of the marl loam, and especiall}" the great difference 
between the concentrations which cause comj)]ete flocculation and no 
flocculation, is striking. In the exp)eriments with chloride of sodium, 
the deposition proceeded much more slowly than with the other 
electrol3d:es tried ; during 24-48 hours considerable alterations could 
still be observed, which in the clay suspensions of the loam-clay soil 
and horizon A of the podsol clay soil were not nearly so grealta 
in the clay suspension of the marl loam. The explanation of this 
result must be sought in the influence of the NaCl on the hydrolytic 
decomposition of the CaCOj and the further dissociation of the pros 
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ducts of this decomposition. NaCl contains no ions common to 
CaCOg consecpiently the hydrol3d:ic decomposition of the CaCOj, 
under the influence of the NaCl, jnoceeds more rjuickl}^ If CaCO^ 
precijatatc alone is added to with a chloride of sodium solution, then 
perceptible cjuantities of the Ca(OII)2 in a short time go into solution 
according to the e(j[uation : 


CaC()3 -I 2 H/) Ca (OH), i 11,003 


The Ca(OH), is strongl}^ dissociated into Ca" and OH’ ; ions 
11,003, howevei , dissociates ver^^ easily into H,0 and CO, and only 
forms smaU cjuantities of ions H' [ HCO3’ therefore a strong alkaline 
reaction in the solution can be shown with j)lienol-phtaline as indi- 
cator, and it can be easily shown that the solution contains Ca(OII),, 
and only very small (juantitics of Na,C( >3, NaIIC03 and Ca(IIC03)2. 
As, however, the hvdrol\dic decomj^osition in this case belongs to the 
slowly-j)rogressing redactions (heterogeneous system), then probably 
on this account the diflerence in the concentrations which ])roduce 
coinjdete and no coagulation may be dissimilar; the former concen- 
tration is about 20 times greater than the latter, which was not the 
case witli the electrolvtes observed pieviousl3\ The balance, in 
this case, can only be established Cifter a long time 


(7) Expennunits iciik CaSO^, 


The experiments were carried out with concentrations of 0.0003 
-o.oi N. 


Table VIIL 


Complete liocciilation No flocculation 


Clay stispenMoii of loam -clay *^011 o oos N. aii'l ovci o.ooi N. au<l untlcr 



" 

' horizon A of clay ^v>il 

0.00s 


t .0003 > 



» 

n )> B »' » 

0.00 ^ 


0.0003 f » 

a 



» » c » » » 

0.001 ‘‘ 


? 


» 

» 

» original chalk . . ' 

0.002 » > 

» 

0,0003 >' » 

» 


The day suspension of the marl loam, with a concentration of 
gypsum of 0.0003 N., in 6 hours gave no deposit ; after 24 hours 



6o 


IKTERNATIONAJU ASSOCIATIONS 


there was a slight deposit, and after 48 hours a fairly heavy one. There- 
fore, the concentration which produces no deposit is less than 
0.0003. N., probably 0.0001 N. 

The lowest concentrations of gypsum, which will cause a complete 
flocculation of the cla3^ suspensions, are about twice as high as the 
corresponding concentrations of sulphuric acid — the action of the 
latter is therefore stronger. 

(8) Experiment with Ca{HCO^)^ 

The experiments were carried out with concentrations of 
o.oooi N.-o.oi N.. in which the Ca(HC03)2 is considered as diatomic. 
The solution also contained free carbon dioxide — in the 0.02 IST.-Ca 
(11003)2 solution moreover o.ot N.-CO^ — wliich might still further 
strengthen the action of the solution on the marl loam. The results 
were as follows : — 

TabIvE IX. 


Complete flocculation No flocculation 


Ckiy suspcn->ion of l().im-d. 3 ^oil . 

) n » homon A of po(isf)l Uay^oil 

» . ,> > B > » > > 

» .) . » C . ') 

» » > ontrmal chdlk. . 


0.00^ N. and over 
o.oo^ 

0.002 
0.0003 ! 

0.002 » » » 


o 00 .. N, 
0.0005 
0.0003 » 

o.oooi 
0.0005 


aud umier 


Hence, it is seen, that the clay suspensions of the marl loam are 
much more sensitive to Ca(HC()3)2 than the clay suspensions of the 
loam-clay soil and the upper horizon of the podsol clay soil. Here 
also are found considerable differences in the behaviour of the clay 
suspension of the loam-cla^ soil and that off he u])per horizon of 
the podsol clay soil — the latter is flocculated by lower concentrations 
of Ca(HC03)2, but especially low arc those concentrations which cause 
no coagulation (electrolytic rising- value). 

fq) Experiments with Ca{HCO^)^ and NaHCOy 

The analyses of numerous water extracts from various soils 
show that certain quantities of Ca(HC03)2 and NaHC03 pass over into 
the water-extract, which is even found to be the case with very acid 
soils. The same salts are also found in the composition of the 
subsoil water. Even the so-called surface waters, for instance those 
flowing on the surface from woods and fields, contain certain 
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quantities of these salts ; the NaHCO^ contents are in many cases 
perceptibly high, possibly exceeding o.ooi N, The contents of Ca 
(1*1003)2 and Mg(HC03)2 in the surface waters are always relatively 
small, often even considerabh^ less than the contents of the first-nam- 
ed salt. These salt contents can of course influence the flocculation 
process, and at the same time, tlierefon*, the* physical properties of 
the soil also. The experiments of tiKDKOiz showed that NaOH and 
Na3C03, oven in concentrations of o. 00005 N., can completely stop 
the flocculation produced by 0.013 NaCl solutions. 

In the liomogeneous svslem Ca(HC<^ >3)2 [- NallCO^ both salts have 
conimon anions, which strongly influences the solubility of the 
Ca(IIC(>3)2. In a 0.02 N. solution of Ca(HC()3)2, the NaIIC( >3 in a 
concentration of o.ob N., in 2^ hours alreach' causes complete deposi- 
tion of tl](* chalk CaC< >3 ; in 5 day*', however, the concentration 
of the* Ca(IICO^)^ solution is considerably reduced by even such weak 
solutions of XallCO^ as o 001 normal. 

The experiments witli the clay Mis])ension'> were carried out with 
various concentrations of salts ; W(. will therefore consider separately 
the experiments with the clay suspensions oi one of (‘ach kind of 
soil. 

a) Clay s u s ] > e 11 s i o n s of 1 o a m - c 1 a y soil. 

These exiKTimeiits were carried out about two months later 
tliau the expc‘rim(*nts with the Ca(IIC03)2 alone. In this time the 
clay sus])ension of the loam-clay soil had already' considerably chang- 
ed it-> pro])erties, and had become less sensitive to Ca(HC()3)2. At 
the beginning of the experiments the clay suspension, with 0.005 N. 
solution of Ca(HC( >3)2, in 24 hours gave a comparatively large deposit; 
at the time of carrying out the experiments about to be described, 
the clay suspension in 24 hours gave* no deposit witli a Ca(IIC( >3)2 
solution of eoiicenlralion'- o.c>05 X. and 0.004 AC, and also no deposit 
when at the same time, in addition to Ca(lIC03)2, there was also 
present in the solution XaHC03 in concentrations of 0.000002 N. uj) 
to 0.15 X. 

'J'he clay suspension of the loani-elay soil at the commencement 
of the experiments gave a fairly large de])osit with o.i and 0.2 N. 
solution of NaHC03. 

Ivxhaustive exjjeriments could not be made, on account of tlie 
lack of provision of testing material and want of time. With clay 
suspensions of loam-clay soil, exiieriments could only be carried 
out with the assistance at the same time of a 0.007 N. solution of 
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Ca(HCO,)2 and the following concentrations of NaHCO^ solution : 
o.oi N., 0.005 N., 0.002 N., 0.001 N., 0.0005 N., 0.0002 N., 0.0001 N., 
0.000005 N., 0.000002 N., 0.000001 N., 0.0000005 N. 

The deposit was complete in all the test tubes in 24 hours. Now, 
however, the tubes were interchanged and the observation repeated, 
when considerable differences in the condition of the tubes could 
be shown : after 40 minutes there was a fairly large deposit in the 
tubes with CiV(HC03)2 without NaHCOg, but the deposit in all other 
tubes wdth NaHC03 ^vas very small. The deposit after an hour was 
much smaller in the tubes with NaIIC03 in concentrations of 0.002 N.- 
o.oi N., 0.0002 N. -0.0005 N. and 0.000005 N. -0.0005 N., than 
n the tubes with NaHCO^ in the other concentrations examined 
io.ooi N., o.ooooT N. and under 0.000005 N.) the general forma- 
(ion after i hours was more uniform ; although the deposit was 
ttill not at all complete, the deposits in tlie tubes with NaHCOj 
sn concentrations o.oi N. -0.002 N. were notably smaller. The rep- 
ietition of this ex])erinient was unfortunately not possible. 

b) Clay suspensions of horizon A of the 
podsol clay soil. 

The experiments with these clay suspensions were only carried 
out with Ca(HC()3)2 in the concentrations o.ooj N. ami 0.007 N. 

In the first series of ex]>eriixients without NaHC()3 coagulation was 
almost complete in 24 hours, as also in the experiment three months 
before ; the pro])erties of the clay suspensions were therefore not 
altered, as was the case with the clay suspensions of the loam-clay soil. 
The concentrations of NaIIC03 which were used, were between 0.15 

N. and 0.00001 N. Complete deposit after 24 hours could only be 
obtained with the concentrations o.oi N. -0.002 N. of the NallCOj, 
there was hardh^ any deposit in the same time wdtli the concentra- 
tions 0.15 N.- 0.02 N,, but again almost complete deposit, similar 
to those without NaHCO^, began to be seen with concentrations of 

O. 001 N. of NaHCC)3 and even under that strength. The concentra- 
tion of NaHCOg between 0.02 N.-0.J5 N. also very much retarded 
the coagulation ; the deposit in these tubes also was very small after 
72 liours. After thoroughly shaking the tubes, an interesting phenom- 
enon was observed in the tubes with the concentration of NaHCOj 
of O.OI N. After the first 24 hours the deposit in these tubes was 
complete ; after shaking, however, the deposit in these tubes proceed- 
ed much more slowly than in the tubes with lower NaHCOg con- 
centrations, in which deposit was by no means complete in 24 hours. 
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This phenomenon can be explained by the fact that o.oi N.-NaHCO^ 
solution considerably assists the deposit of CaCO^ from the solution 
of Ca(HC(^3)2, as I was able to prove by special experiments ; the 
solution of the soda itself of the concentrations mentioned, on the 
contrary, exerts no influence at all on the coaj^julatioii of the clay 
suspension of horizon A. The deposit of the CaCO^ from a o.ooj N.- 
Ca(HC03)2 solution by a 0.01 X NallCO^ solution also progresses 
relatively (juickly. 

NaHCO^in concentrations between 0.000005 N. and 0.01 X^. was 
tested with 0.007 solution In all the test tubes 

with tliese concentrations the (le])osit was complete in 2 hours. After 
repealed mixing, and slandiiigioi 15 minutes, consid<.‘ra])k differences 
could bc‘ ob.served here also • flocc'ulatiun was esp(*cially small with 
concentrations of soda solution of 0.005 X -o.ojX^., 0.0005 N. -0.001 N. 
and o ooooj X. -0.00005 N ; aftei an Inmr the flocculation in nearly 
all the te-'t tuljcs was complete and ecjuallv gu^at. 

(') Clay s u s {) e 11 s i o 11 s of horizon B of p o d s o 1 
c 1 a soil 

The eXjHa'iinents were carried out with concentrations of 0.001 X., 
0.002 X. and 0.007 Ca{nC()3b, ddie concentrations of NallCO^ 

were in tin* fii^t two series bet Wivn o. 15 X. and o.ooooi N. 

The influence of the X'allCO^ was, in the first series (o.ooi N. 
-Ca(ljC()3)2 solution) as follow^s ■ The dejxisit was much greater in the 
test tubes with 0.15 X., o.ro N. and o.oi N. XaHCO^ than in the 
tubes with pure Ca(IICn^)^ solution ; the concentrations of 0.05 N. 
and 0.02 N. ol XaHCO^ much letarded flocculation ; in all the other 
tubes, 1. e., with concentrations of XTiHCO^ of 0.005 lower, 

there was, in com])arison with the pure Ca(IIC()3)2, solution, no in- 
fluence to be observed. 

In tile second series the investigations were moie exhaustive. 
After an hour a de]>osit could only l)e observed in the tubes with con- 
centrations of NaTlC()3 which la^" under 0.00005 X., and even in 
these tubes none w^ere so great as in the test tubes without any X'allCf >3. 
The diflerence disa])i)eared after 4 hours, still the deposits, in the tubes 
with 0.02 N., 0.05. N., 0. 10 N. and 0,15 X. — NaIlC03 solution, 
were notably smaller. /After 72 hours the deposit was complete 
in all the tubes except those with 0.02 N. and 0.05 X., — NanC()3 — 
solution. After 72 hours all the tubes were thorouglily shaken, and 
after r hours the observations wore repeated. A comparatively 
larger deposit was present in the test tubes without NaHCO, and in 
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the tubes with concentrations of NallCO^ under 0.00005 N., with 
concentrations of NaHCOj between 0.00005 and 0.005 N. the 
deposit was small, and between the concentrations of NaHCO^ of 0.005 
N. and 0.15 N. there was no deposit. 

In the third series, with concentrations of 0.005 Ca (HCO^)^^, a 
heavy deposit began after an hour. Half an hour after shaking, 
it was observed that with concentrations of NaHCC)3 between 0.001 
N.-o.oi N. and between 0.00001 N.-o. 00002 N. flocculation was 
retarded, but after i hour the difference disappeared. This dif- 
ference could be thorouglily investigated only by quantitative deter- 
mination, which, however, is difficult to carry out. 

d) Clay sus])ensionsof marl loam (horizon C) 
The experiments were carried out with concentrations of Ca(HC03)3 
of 0.0003 o.ooT N. and 0.007 be general formation was in 

this case still more developed than in the ex])erimcnts described above. 
The investigation w^as also made more difficult because some' of the 
clay suspensions of the marl clay change even in a solution such as 
Ca(HC03)2, and therefore also NaHC03, which, in the case of experi- 
ments lasting a long time, greatly alters the general formation. It can 
only be said that the flocculation of the marl clay l)y the addition of 
NaHC()3 is not so much retarded as was the case in the abo\^e- 
mentioned expeiiments. A most unfavourable influence on the 
speed of flocculation and deposit is c'xerted by the concentrations 
of NaHC03 of o 01 N.-o. 03 N. with concentrations of Ca{llCO^)^ 
of 0.0003 N and 0.001 N. ; with concentrations of Ca(IlC03)j there 
w'as the same effect, also some of the weak concentrations of NaHCC)3, 
but to investigate this phenomenon in detail, new' and exhaustive 
experiments would have to be undertaken. 

10. Experiments with CciSO^-\-NaHCOy 

These salts also react on each other by the extravasion of CaC()3, 
and there then remains an equivalent quantity of Na^SO^ in the 
solution. This can easily be determined by the usual titration 
methods ; the concentration of the NaHC()3 becomes weaker, and 
there is a deposit of CaC03. The concentration of the CaSO^ .solu- 
tion is ver>^ much reduced by the concentrations of the NallCOj 
of o.T N., but a deposit of CaC03 is also observed with lower 
concentrations of NallCOg (o.or N.). 

(a) Experiments w^ith clay suspensions of 
loam - clay soil. The properties of the clay suspension of 
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loam»clay soil were much less altered by the solution of CaSO^ than 
was the case with the Ca (11003)3 solutions. Several experimental 
tests showed that very small concentrations of NaHC03 greatly 
retarded the flocculation of the clay suspensions, even with those 
higher concentrations of CaSO^ which cause complete deposit without 
the addition of NaHC03. The results are summarised in tabular 
form, where the degree of de^josit is calculated according to the 5 
grade system : 5 — complete deposit, the liquid over the solid 

mass is perfectly clear ; 4 — almost complete deposit, the liquid 
over the deposit is slightly opalescent ; 3 — heavy deposit, particles 
of clay are still contained in the liquid, the liquid is muddy ; 
2 — the deposit is small, the liquid very muddy ; r — the deposit 
very slight ; o — no deposit. 


Table X. - Concentration of 0.004 CaSO^. 


NuHCO* normal solution 


^ ! 

6 hours 24 hours i 48 hours 


72 hours 


0 . . . 

o. r . . 
0.05 . . 

t),t>2 . . 

t).Ol . , 

. 

0.002 . 
0.00 1 . 
0.0005 . 

o,oo(ii , 
o.oonr , 

o.(.x)oo5 

0,00002 

O.OOOOI 

0.000005 


o 

o 

o 

o 

o 

o 

o 

o 

o 

3 

3 


3 
o 
O 

0 

1 

1 
1 
1 
J 

2 

4 
4 
4 


4 

o 

o 

0 

1 
I 
1 
I 
I 

3 

4 
4 
4 


3 4 4 


4 

o 

n 

0 
r 

1 
I 

1 

2 

3 

4 
4 
4 
4 


The data quoted show that that all higher concentrations of the 
NaHCOj from concentrations 0.0002 onwards greatly retard floccu- 
lation, Wt the weaker concentrations, of 0.00005 onwards, rather 
hasten flocculation. The unfavourable influence was very marked 
of the higher concentrations of NaHCOj with which the decomposition 
of the CaSO^ occurred by the deposit of CaCO,. Thorough 
observations, with repeated shakings, were made with the concen- 
tration of CaSO^ of o.oi N. 


3 — Agr. ing. 
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Table XI. — Concentration of o.oi iV, CaSO^. 


Concentration 

of normal solution NaHCOt 

40 ’ 

1 h 

4h 

30 h 

' 

1.85 

h 

1 a h 


" 

34 h 

I 

73 h 

1 



3 h 

5 to 

0 

1 




3 

4 

4 

5 

5 i 


1 

3 

4 

0,2 . . 

0 

0 


r 


0 


(i 

I 

2 


0 

0 

fj 

0,15 


0 

0 

I 


0 

0 

0 

J 

2 


0 

0 

0 

0.05 

0 

0 

0 

I 


0 

0 

0 

1 

2 ! 

be 

0 

0 

0 

0.02 

2 

s 

4 

5 

ac 

u 

0 

2 

3 

4 

1 

x 

0 

0 

f) 

O.OI 

i 

4 

5 

5 

IS 

2 

4 

4 

5 

5 1 

0 

2 

3 

0.005 

2 

3 

4 

i 5' 

A 

2 

4 1 

4 

5 


) 

2 

4 

4 

0,002 

t> ' 

0 

3 

5 

If ^ 

0 

2 


4 1 

5I 

t3 

1 

2 

4 

0,001 .... 

0 1 

0 


4 

s 

0 

1 j 

2 1 

4 

5 1 

§ 

1 

2 

3 

0.0005 

« 1 

0 


1 4 

to 

0 

1 

2 

4 

5 1 

0 

(/: 


1 

3 

O.0002 

0 

0 

3 

4 


0 

T 1 

2 

4 

5 


0 

2 


0.000 1 . . , 

0 1 






(dc&tToycd) 





0.00005 . 

0 

2 

4 

5 


j 

1 


5 

5 


0 

4 

4 

O.OO )02 . 

0 

I 

4 

5 


2 

4 

4 

5 

5 


0 

4 

1 

O.OOOOI . 

0 1 

2 

4 

S 


2 

4 

4 

5 

5 


I 

> 

4 

0.000005 

0 ^ 

2 


5 


2 

4 

1 

5 

5 


I 


4 


The data given aie obtained by simple observations, therefore 
a certain personal equation error is not out of the cjiiestion. With- 
out going into details, a few interesting results may be mentioned. 
The influenc(‘ of the higher concentrations of NaHCC)^ was also un- 
favourable in these experiments, in which the deposit of C^CO^ conid 
be observed in individual e:j?:periments. The concentration of the 
NaHC()3 of 0.02 N. is particularly interesting. At the beginning of 
the experiment the deposit in this tube was nearly complete in 4 
hours, in 20 hours complete, but attei the first shaking the deposit 
was by no means complete after 72 hours ; after the second shaking, 
however, there was no more deposit present after 5 hours. Almost 
the same result is seen with the concentration of NaHCO^ of 0.0 1 N. 
— at the commencement this concentration, in comparison with the 
test tube without any NaHCO^, influenced flocculation favourably, 
but later retarded it somewhat strongly. After the shaking , a fa- 
vouiable influence on the flocculation was only observed with the 
concentration of NaHCO^ of 0.015 N., the lowei concentrations exer- 
cised no influence or a negative one. 

b. Clay sus pensions of horizon A. — The con- 
centration of CawSO^ of 0.001 N. and the concentration of NaHCO^ 
between 0.15 N.-o.oooi N. were investigated. An inconsiderable 
deposit was observed only with the concentration of the NaHCO^ 
of 0.15 N., the other concentrations of NaHCO^ investigated 
completely retarded the coagulation. 
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With the concentration of the CaSO^ of c.003 N. which by itself 
causes an almost complete deposit in 48 hours, the influence of the 
NaHC03 was somewhat different ; the concentration of NaHCO^ of 
o.i N. retarded flocculation ; the concentrations of 0.05-0.005 N., 
however, assisted flocculation in the first 48 houis, but after the 
shaking a favourable influence was onl>' to be observed with the 
concentrations of 0.005 ; with the other concentrations there was 
no influence, or a negative influence, which stands in relation to the 
alteration of the concentration of CaSO^ by the depositing of CaCO^. 

All the low concentrations of NaHCf)3 (0.00005 N. -0.002 N.) 
retarded the deposit in the first 24 hours, but after 72 hours the 
difference w as made up ; a ictarding influence w as only to be observed 
with the concentrations of 0.0002 N. -0.002 N. 

The concentration of NallCO^ of 0.00002 N, exerted no retard- 
ing influence. 

c. Clay suspensions of horizon B . — The 
ex])eriiuents were only carried out with CavSO^ concentration of 
o ooT N., which by itself gave a fairly considerable deposit in 
48 hours Here also the higher concentrations of NaHC03 (0.005 
N.-o.i N.) favoured deposit in the first 48 hours ; after the shaking, 
howawer, the haspaiing influence <'()uld only be observed with the 
concentrations of NaPICO^ (o.oooiN -0.0002 N.) exercised a mark- 
edly unfavourable influemee on flocculation. With still low'er con- 
centrations of NaHCO^ (0.0001 jC. - 0.00002 N.) no retarding influence 
on the coagulation w^as obserx'cd. 

d. Clay suspensions of marl loam (hori- 
zon C ) . — The c‘xperiments waue only carried out wath a con- 
centration of CavSf)^^ of 0.0005 N , wdiich by itself produces almost 
complete flocculation in 48 hours. The concentrations of NaHCt)3 
used were between 0.1 N. -0.00002 N. A ])ronoiinced retarding 
influence was only to be observed with the concentration of NaHC()3 
of o.oi N. and with that not in the first 48 hours, but onl>' after the 
shaking and long standing. 

Characteristics of the samples 

OF SOIE USED FOR PRODUCING THE CEAY SUSPENSIONS. 

The experiments described show^ that the clay suspensions of the 
loam-clay soil and of horizon A of the podsol clay soil are partic- 
ularly insensitive to electrolytes. 
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The clay suspensions of horizon B show a greater sensitiveness, 
whilst the greatest sensitiveness is peculiar to the horizon C (marl 
loam). The last were even more sensitive than the clay suspensions 
of the original chalk, i. e,, the almost pure CaCO^ of the highest 
dispersiveness. The last-named effect is probably connected with 
the concentration of the suspension, as in a litre about lo times 
less was contained in the chalk suspension than in the suspension 
of the marl loam. 

The retarding influence of the NaHCO^ is especially great with 
the suspensions with CaSO^ and Ca(HC03)2, which produce no com- 
plete coagulation in 24 hours ; this influence is much greater on the 
suspensions of the loam-clay and of horizon A than on the clay 
suspensions of horizon B and C. This circumstance is of especially 
great importance in practical agriculture. Prof. Gkdrotz, in his 
publications, has already pointed out several times that manuring 
has a very great influence on the coagulation of the finest mechan- 
ical particles of the constituents of the soil. Prof. Ramann also, in 
his above-mentioned work, calls attention to the great importance 
of the process of flocculation, and considers it in connection with the 
structure of the soil. 

In practice I have never observed good soils, which on mechan- 
ical analysis without preliminary preparation — baking, treating 
with NH3, NaOH solutions — have given large quantities of par- 
ticles w^hich were finer than o.ox mm. Both the soils used — loam- 
clay soil and horizon A of the podsol clay soil — belong to the poor, 
infertile soils with relatively high chalk requirement. 

The podsol clay soil was more closely examined, and in the 
examination samples of soil were used from tw^o neighbouring 
fields. The first field lay fallow in the year 1924, had received man- 
ure and 150 kg. of superphosphate per i ha., the other field had 
not been manured for four years. With the usual mechanical ana- 
lysis, both the soils gave 40 % of fractions finer than 0.01 mm., and 
about 10 % of fractions finer than o.ooi mm., but the mechanical 
analysis without any preparation of the analysing materials gave the 
following results : 



Manured soil 

Unmanured soil 

fractions finer than o.oi mm . . . 

fractions finer th,m o.or mm ... 

I 

5-32 % 
0-37 % 

n 

1 15 % 
0-07 % 

I 

7-72 % 
0.64 % 

n 

1.53% 

0.14% 
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The first samples of soil (I) remained 20 days under water, the 
second (II) were dried at rooni-temperatnre, and only had water 
poured on them a day before the analysis ; but on the addition of 
water for the second time, only very small quantities of the finest 
fractions were present. 

In practice it is often found that soils which contain a large 
amount of fine clay particles require much heavier and often 
repeated manuring to obtain satisfactory yields. 

Both the so-called productive and unproductive years are related 
to the flocculation and peptisation of the soil colloids. Productive 
years, according to the 2>redictions of old people and the observations 
of practical men, are to be expected, in the zone of tem])erate cli- 
mate, after hard winters, when the soil has been well frozen through, 
and after dry summers when the soil has been thoroughly dried to 
a great dejith. PvXperiments I and IT show how great can be the 
influence of drying on the quantity of finest fractions in the soil. 
Even very jK)or soils in productive* years may give good results by 
the usual manuring, but unfortunately productive years occur ver}^ 
seldom. 

A sufliciently high chalk content of the soil assists considerably 
the flocculation of the finest fractions of the soil, but cannot of 
itself alone ])roduce the flocculation of these particles, since even the 
marl loam gave a suspension of cla}^ particles for the experiments 
carried out. Practical work also shows that even the soils in the 
ui)per horizon containing CaCO^, in the temperate zone, require man- 
uring, although at greater intervals of time and in smaller doses 
than the poor infertile soils Also pure marl loam, wliich has been 
brought to the surface of the soil by the carrying out of large works, 
such as the building of roads or railways, is at first only very slowly 
covered with vegetation, therefore it is, in itself alone, not so fertile 
as might be exjDected. This result is connected with the finest par- 
ticles of soil, which in the marl loam are not completely flocculated 
and may become peptonized. 

In order to explain the influence of various elcctrohi:es on 
the coagulation of the cla)^ suspensions of the samples of soil 
examined, we must be acquainted with the genesis of these 
soils. The effects observed, in the temperate zone, are in close 
relationship with the transformation of the upper level of the 
soil, since formerly the upper levels in Eettland contained CaC03, 
and the alteration of the qualities of the finest particles could 
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only occur b>" time, with the washing out of the CaCO^ from the 
upper levels. 

The soil profiles had the following appearances. 

(i) Profile of loam-clay soil. 

The loam-clay soil was taken from a low lying marsh converted 
into a field. 

Aj (0-20 cm.) vegetable mould, contains 8.2 % comparatively well 
decomposed organic matter, reaction acid to litmus, the chalk re- 
quirement, determined according to the method of Hutchinson 
and Mclennan and expressed as CaC03, amounts to 0.76%. 

Ag (20-50 cm.) grey loam, reaction add to litmus, chalk require- 
ment 0.21 %. In a damp state the loam is ver\^ sticky, in a dry 
state very hard, 

B (60-70 cm.) bluish grey loam ; the physical (lualities are vev}^ 
bad, but it reacts neutrally to litmus. From 70 cm. onwards is 
found typical, unstratified, stony soil. 

For the expeiiments the upper part — 20-35 cm. — of horizon A^, 
was used, in which the poor physical qualities were particularly well 
marked. 

From the high content of organic matter and the poor physical 
qualities, the conclusion may be drawn that the soil has developed 
under the influence of excessive moisture. In this district also the 
subsoil water lies comparatively high, at a depth of about 80 cm. 
In comparison with other similar soil profiles, it must be pointed out 
that the horizon containing CaCO^ is very deep ; usually, however, 
this horizon lies at lesser depths, about 20-30 cm. below the level of 
the vegetable mould. Probably the explanation of this appearance 
is that the loam horizon in this case was somewhat sandy, the con- 
tent of particles finer than o.oi mm. only amounted to 45.1 %. 

In the development of the upper level of this soil the following 
phases can be distinguished : — 

1 . The whole of the CaCO^ is washed out by the action of the 
deposit and the carbonic acid. 

2. The acid reaction of the soil shows that noticeable quantities 
of Ca” ions are washed out, even those absorbed in the organic and 
mineral matter. At the same time, the quantity of salts in the 
ground water is reduced, which in its turn might increase the disper- 
siveness of the finest particles of soil. 

3. The small salt-content of the water, and the high degree 
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of dispersiveness of the finest particles of soil, have hastened the trans- 
formation of the sodium and calcium silicate. In the zeolitic class of 
products there appeared at the same time larger quantities of K’ 
and Na' ions, which would exercivSe a deteriorating influence on the 
zeolitic products, especially in the case* where no Ca ” ions are con- 
tained in the solution, which could i educe this injurious influence. 

A complete chemical analysis of the loam and its suspensions 
could not be made. 

The following quantities of CaO were dissolved in hot lo 
hydrochloric acid : 


A, 0-15 cm 0.571 % 

20-55 0.^24 

60-70 cm 0.414 

Cj 70-80 cm 1.420 


The chalk contents of the upper level were obviously inadequate 
for obtaining a neutral reaction of the soil. The chalk contents of 
level Aj are fairly high, but the contents of organic matter of the same 
horizon are also high ; for the saturation of this matter considerable 
<iuantities of Ca'’ are necessary. 

A few more details are given relative to the contents of K^O 
and Na/), wliicli may be of great importance in explaining the 
properties of the loam-clay soil : 



K ,0 

Na ,0 

Div-olved m hot hydrodiloiic aud . 

0 2^0 % 

C.OS 5 % 

> cold 0.05 N. • . i 

O.OI 2 % 

0012 % 

I litn Ca(HC03)2 Mdution from 100 i 



soil 

0.0020 eiii. 

0.00 1 0 gm 

> I litre clay su-^pension deposited by 



Ca(HC03)2 . ' 

o.oot'o gm 

0.0085 t?m. 


It must be pointed out that considerable (juantities of K/) 
are dissolved from hot 10 % hydrochloric acid solutions, although 
the loamclay soils alwa^^s require much potash manuring. 

According to Prof. Gedroiz, the quantities of K^O qnd Na/) 
dissolved by cold 0.05 N. hydrochloric acid may be taken as suitable 
zeolitic bases for exchanging with other cations. The quantities of 
Na^O found are small in comparison with the corresponding quantities 
from salt soils ; if, however, these are exchangeable in solution, par- 
ticularly as NallCOj, then they can without doubt deteriorate the 
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physical qualities of the soil and the development of the plants. 
This effect is frequently observed in agricultural practice when ap- 
plying lime to stiff soils, and also in plant growth experiments (17). 

The quantities of exchangeable K^O and Na^O in a litre of 0.02 

N. -Ca(HC03)2 solution on filtration through a thin (i cm.) layer of 
soil, are small, but the concentration of the solution reaches about 

O. 0001 N., which is sufficient to exercise a retarding influence on the 
flocculation of the clay suspensions. The same experiments have been 
repeated with other loam-clay soils, and it has been shown that the 
amount of K^O exclaanged from very poor loam-clay soils is 10 times 
greater, but the quantities of Na^O 5 times greater. 

It would have been of special interest to determine the quan- 
tities of KjjO and Na^O in the liquid of the clay suspension, especiall}'' 
because it had an acid reaction to litmus Until now I have not 
been able to do this, as the Hquid could not be separated from the 
clay particles, I have, however, determined those quantities of K^O 
and Na/) which were contained in the Hquid after deposit of 
the clay particles with small amounts of Ca(HC03)2, as a part 
of the K’ and Na' absorbed in the clay particles could pass over 
into the Hquid. This experiment gave considerable quantities in 
I Htre of the Hquid . K^O — 0.0060 gm. and Na^O — 0.0085 gm. 

The clay suspension conteined 4.43 gm. of clay particles in i 
Htre and the percentage content of the clay particles was — 0.14 
and Na^O — 0.19 %, which are noticeable amounts and are character- 
istic of soils containing alkaline salts (salt soils) With regard to 
the details given, it must be remarked that the clay suspension was 
kept in a glass vessel for about 3 months, and during this time some 

and Na/) might pass into solution from the glass, consequently 
the data obtained may contain a sHght error. It seems probable that 
fairly large amounts of the mon-atomic cations might be found in 
distilled water or rain water after it has remained for a few months 
in glass vessels As, however, equally large amounts of the same 
cations are found in other soils which have been examined, it may be 
assumed that if the amount found is not quite accurate, it is very near 
to the' actual value. This investigation, however, will be repeated, 
when the tests will be carried out in glass vessels Hned with lacquer. 

The investigations carried out justify the conclusion that the 
finest fractions of the loam-clay soil must not only he assumed to he un- 
saturated, i. e., requiring a greater or lesser amount of lime {containing 
H* ions), hut also contain absorbed K' and Na' ions : the same must 
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also he considered as amongst the most important factors, which raise the 
degree of dispersiveness of these soils, and reduce the sensitiveness of the 
clay stispensions of these soils to electrolytes. 

It must also be pointed out that by treating the sample 4-5 times 
with i.o N. NaCl solution, by wiiich the Na' contents of the zeolitic 
products are increased, the dispersiveness of the loam-clay soil can be 
considerably raised, although the loam-clay soil, even after such 
treatment, has an acid reaction to litmus paper. After the w^ashing 
out of the NaCl, the loam-clay soil gives a much greater quantity of 
clay suspension. 

In the case of a sample of soil from tlie Kubanj district (Cau- 
casus), after treatment with NaCl solution, and after washing out 
this solution, Prof. Gkijroiz was successful in reducing almost 50 % 
of the original weight of the soil in colloidal solution (t 8) (the dia- 
meter of the particles w'as less than 0.28 fx). 

2. The section of the podsol day soil. 

The following horizons can be differentiated in the soil section. 

Aj -f Aj (o-t8 cm.) Upper horizon much metamorphosed, of 
bright grc}" colour, the content of slightly decomposed organfic 
matter amounts to 2.52 it has an acid reaction to litmus ])aper. 

(18-22 cm.) Loam of yellow colour with very poor physical 
properties ; acid reaction. 

(22-52 cm.) Browm loam containing no CaCOj, and which 
after being well dried splits up into sharp fragments ; when dry, it 
is firm, when damp, stick}^ ; weak acid reaction. 

C (52 cm.) vStony unstratified loam with 16.2 ^/o CaC()3 (The 
MgC03 is also reckoned as CaCOg). 

In the experiments the horizons A^ r A^, and C were used, 
which are described briefly as A, B and C. 

The mechanical composition of the soil, passed through a i mm. 
sieve, was as follows : — 


Tau t^E XII. — Mechanical Composition of Podsol Soils. 


Dessexiption 

f Coar‘<e 

particles , 

A 

1 

B 

c 


amt. 


% 

% 

Coarse simd 

1 i 

... I - 0.25 , 

S.43 j 

3.25 

6.13 

Fine sand 

. . . 0.25 -0.05 j 

34-30 

32.70 

42.34 

Coarse silt 

... 0.05 - 0.01 j 

^3.54 

T 1 .66 

14.03 

Hedium silt 

... * O.OI - 0.005 1 

21.70 

10.15 j 

1 I7.II 

Fine silt 

. . . ' 0.005 - 0.001 ! 

^^•45 

c- 

00 

00 

5.76 

Clay particles 

. . . 1 o.ooi 

10.58 

24.36 

14.6^ 

„ . ... 

„ — 
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The samples of soil were prepared for the mechanical analysis 
by drying in the oven, a few drops of ammonia being added. The 
content of fractions coarser than i mm., in the levels named, were 
as follows : 

ABC 

20.1 % 6.6 % 17.2 % 

The coarser fractions of the first two horizons consisted of par- 
ticles of the primary rock, those of the last horizon, however, in 
addition to the primary rock contained large quantities of limestone 
of the Silurian formation, and some dolomite, presumably of the 
Devonian formation. It is seen from tlie mechanical composition 
that the upper horizon A has not only lost all the CaCOj, but also 
large quantities of the finest fractions (clay particles), which were 
washed out and collected in horizon B, 

The lime requirement according to Hutchinson, as CaCO^, 
and the quantity of CaO released from hot 10 hydrochloric acid, 
were as follows : — 

I^cvel A l^evel B. 

Time requirement as CaC(l3 0.25 % 0.16 % 

Time content CaO 0.069 % 0.930 % 

Although the CaO content of horizon B is high, the clay sus- 
pensions of this horizon, a few^ hours after the production of the sus- 
pension, showed a distinct acid reaction, but after standing for about 
3 months the concentration became neutral. It may be assumed 
that in this time a certain quantity of cations had become separated 
from the silicates, wliich altered the reaction. 

The total content of K/) and Na/) were onl\ determined in 
the marl loam (horizon C) and in the fraction of the mechanical 
analysis of the sample ; — 

Tabee XIII. — Kfi content of Marl Loam, 


_ — — — __ 


— 




K.O 

Na ,0 



% 

% 

Marl clay 

— 

2.28 

0.77 

Fractions of marl loam 

I - 0,25 mm. 

1.28 

0.73 

» » » 

0.25 -0.05 n n 

1.22 ! 

0.74 

» » » 

0*05 —0,01 " » 

2.67 I 

0.60 

» » )) ...... 

0.0 1 —0.005 ^ “ 

4 * 5 ^ 

1.32 

» » )» 

0,005 - 0.001 » « 

4.60 

1 0.73 

» » » 

0.001 » » 

3.()0 

o.io (19) 
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The data given show that the silicates with specially high con- 
tents of the cations mentioned are contained in the comparatively 
coarse fractions (o.oi-o.ooi mm.) ; in the finest fractions they are 
present in much smaller (juantities. 

Fractions given as finer than o.ooi mm. are those products 
which did not dej>osit from a bed of water lo cm. deep in lo hours. 
In the tests clay particles were used which had not deposited in 
the course of j days. The content of K^O and Na^O of these 
particles has not been determined. Here also, as with the loam-clay 
soil, the amounts of K^O and Na^C) were determined which, (T) 
were set free from hot lo hydrochloric acid ; (II) from cold 0.05 N. 
hydrochloric acid , (III) set free in i litre of 0.02 N. Ca(HC()3)2 
solution by filtering the solution through too gm. soil in a layer 
1 cm. thick (the filtration lasted 48 hours) ; (IV) were contained 
in I litre of the solution with the clay particles which were to be 
examined. The determination gave the following results : 

Table XIV. Estimation of Kfl and Nafi in Marl Loam. 

A B c ’ " 

K.O Na ,0 * K ,0 Na ,0 K ,0 Na *0 


I 

II 

III 
IV. 


0.0.5 %''^».555 % 

% O.OM 0-015 % 

0002O 0.00|2 o.(>0|2 gm. 

' fi.ooyo gm* o.oo^o gm, «...()040 gm. 


0.050 ""o % 0.150 % 

0.010 % o.oi<) 0.021 % 

0.00.^^ gm. |O.Os)^8 gm. 0.0085 gm. 
<..0110 gm. ().oo gm. 0.0080 gm. 


An especially large ijuantitj' of potash soluble in hot lo "o 
hydrochloric acid is contained in horizon B, about 3 times as much 
as in horizon A. Cold 0.05 N. hydrochloric acid also only dissolves 
small quantities of the cations mentioned from this soil, but con- 
siderably more from the marl loam than from the upper levels. Con- 
siderablj' smaller quantities of these cations are abstracted in the 
Ca(IiCOj), solution. For the last determinations, I\\ the clay par- 
ticles of horizons A and B had to be flocculated with the smallest 
possible quantities of Ca(HCOj),, which could, however, take over 
in solution a part of the K,0 and Na^O absorbed by the clay par- 
ticles. Here the especially high content of K ,0 of the clay particles 
of horizon A is striking, but the Na ,0 content Ls very small. The 
highest Na ,0 content is observed in the clay particles of horizon 
B — o.oiio gm. to the litre. 

It must also be pointed out that the amount of K ,0 and Na,() 
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passed over in solution from the clay particles of the marl loam are very 
near to the content of these compounds in the subsoil water ; even 
in the subsoil water are found in i litre about 0.0022-0,026 gm. of 
K ,0 and 0.0060-0.0087 gm. of Na, 0 , if the subsoil water contains 
Cr and SO/\ 

If the figures of the last group (IV) are calculated on the content 
of the cla3^ particles 1 o the litre even higher figures are obtained. 


Weight of clay particles per litre 

K O 

Content of clay particles in ^ 


2.76 gm. 1.56 gm. 3.24 gm, 

0.26 % 0.26 % 0.09 % 

o.ii % 0.65 % 0.25 % 


These figures may perhaps be too high, since a certain'^amount of 
mon-atomic cations might have passed over into the solution from the 
glass vessels in which the clay vsuspensions had been stored for about 3 
months before the tests. Still, the relatively great differences which 
were found in the contents of these cations in the diflerent horizons, 
show that this error cannot be very great If the content of K^O and 
Na^O in the clay particles is so high, then they .stand very near to 
the alkaline salt soils, that is, the finest particles of the soil contain 
K' and Na ions which may exert an injurious influence on the phys- 
ical qualities of the soil. It has been pointed out tliat the physical 
qualitites of the marl loam cannot be considered as good, although 
the chalk content of the marl loam is high. The content of CaC( 
however, increases the sensitiveness of the finest fractions of the 
marl loam to the ordinary elctrohTes examined, and also to the 
solution of COjj in water. 

These experiments also afford an explanation of the phenomenon 
that the soil requires no dung manuring after liming, the finest frac- 
tions of the soil, after liming, are flocculated with very small quanti- 
ties of salt, the cla^^ particles of the upper horizon are not so easily 
pcptonised and the pores of the soil are not so easily stopped up by 
percolation of the deposits through them, the air can therefore pe- 
netrate more easily even to the deepest levels, in which the roots 
of the plants can more easily develop. 

As regards the injurious influence of liming, in addition to the 
experiments of P. Kossowitsch and ly. Althausen quoted above, 
there may be mentioned the experiments of Gedroiz (20), according 
to whom the injurious influence of heavy liming can be considerably 
reduced by carbon dioxide in the plant vessels or by supplying the 
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plants with water containing carbonic acid. By such treatment the 
Na^CO^ is converted into NaHC03, which has a less injurious effect 
on the plants. The following sample of loam-clay soil from the neigh- 
bourhood of Hasenpoth in Latvia shows that the strong acid soils 
really contain considerable quantities of absorbed rnon-atomic ca- 
tions : 

K,0 N 1,0 

! 

m hot h5r<irochlonc acid. 0.500% ^ % 

) « cold 005 N. hydrochloric acid 0.019% ' 0032% 

^ from 100 gni soil in i litre of 0.02 N ® 

0.1(11003)2 solution, 0.0108 gui. I 0.017 > 

In the district mentioned it is found that the liming of similar 
soils has an injurious effect, although the hme requirements of the 
soil are very high -- 0.J4 as CaCO^ Wdlh this loam-clay soil 
thorough ttvsts were mafic as to the permeability of water, and in 
.some cases was found in the })ercolating water not only NaHC03, 
but also Na^CO^ This experimenl will be more closely considered 
in a special treatise. 

j. ('haruderi sties of the orieiinal chalk. 

The original chalk, from wdiich the suspensions of the finest par- 
ticles were obtained foi the experiments, differs considerably from 
other original or field chalk, since on thorough drying no loo.se chalk 
is obtained, but fairly hard pieces. It contain^ no coarse cr^^staUine 
CaC()3 and haidly any organic matter. On filtering a 002 Ts. 
Ca(HC03)j through tliis lime, from i litre was obtained 

0.0054 Kjt), and no Na^O. 

The sUvSpensions of the finest particles of this sample of lime 
were deposited completely in about ^o days, as fairly large quantities 
of Ca(HC03)j passed over into the solution ; if, however, the solution 
was replaced by distilled water, then the dispersiveness of the finest 
products was increased, and a suspension again obtained. 

General Conclusions. 

We will not consider here Freundlich's theory concerning the 
general laws of the flocculation of negative suspensions, concerning 
which much has already been written in the treatises of the above- 
mentioned author, and which Hager G. (21) treats exhaustively in 
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a recently published treatise ; attention will be drawn only to the 
most important factors, which as can be concluded from the experi- 
ments quoted, reduce or increase the influence of electrol3d:es of the 
flocculation of clay suspensions. 

Very great importance is attached to those cations which are 
absorbed by the finest products, and which can pass into solution by 
diffusion ; this can very greatly alter the sensitiveness of the suspen- 
sion to different electrol\i:es. It also explains why the clay suspeii- 
sion of soils with high lime requirements are much (about lo times) 
less sensitive to all the Na’ compounds examined than are the clay 
suspensions of marl loam. 

If those concentrations of the electrolytes examined are compared 
which produce complete flocculation of the cla>' suspensions of the 
mail loam and of the loam-clay soil, then the difference between 
these concentrations is least with Ca(()H)2-o.()02 N. and 0.005 
The explanation is probablv to be sought in the properties of the 
Ca(()H)2: first, the dissolving out of the Ca” from the marl loam, 
and secondly the solution of the K^O and Na^O, are delayed, as was 
shown by Prof. O. JvKMMKRMAnn and L. FKKsr:Nii\s (22) in a number 
of experiments. By the influence of the Ca(()H)j the difference'^ in 
the pro])erties of both clay suspensions were compensated for. 

The greatest difference to be recorded in thc‘ behaviour of the 
two cla3^ suspensions mentioned is with regard to NaCl (20 times) 
and against NaOH (15 times). This result can be explained, as 
the clay suspensions of the loam-clay soil, having a high lime re- 
quirement, could not yield a great amount of Ca’' ions to the solution, 
whilst the clay suspensions of the marl loam yielded considerable 
amounts of these ions, at all events under the action of the NaCl 
solution, wliich moreover assisted the hydiolytic decomposition of 
the CaCOg. A specially great difference is also to be noted in those 
concentrations of NaCl solution which produce no further flocculation; 
with the clay suspensions of the loam-clay soil this is a 0.02 N. so- 
lution, whereas with the clay suspensions of tlie marl loam it is a 
0.00005 N. solution, tlie difference being, therefore, 40 times as great. 

An important factor also is the hydrolytic decomposition of the 
combined silicates ; the cations which become free by this decom- 
position will influence flocculation. That such hydrolytic decom- 
position occurs has Ireeii showm, with the clay suspeUvsions of horixon 
B, which al the beginning had an acid reaction against litmus paper, 
but after some time became neutral. The acid soils requiring lime 
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differ in this respect from the neutral soils. The composition of the 
upper horizon of the podsol clay soil, in which the content of Na^O 
is noticeabh^ reduced, already points to this. Also the disintegrated 
layer of the primary rock loses very much of its Na^O in acid soils, 
whereas in neutral soils the primary rock shows no disintegrated layer. 
The brown-coloured forest water also has a fairly high content of 
Na^O although it lias an acid reaction to litmus paper. All these 
results point to the fact that with insufficient chalk content, fairly 
large quantities of Na^O pass over into solution, which can influence 
the properties of the suspensions of the finest articles. 

I would also point out that the retarding effect of NaHC(')3 on 
the coagulation of the suspensions is especially great in those cases 
where the soil requires lime. Usually the explanation of the retard- 
ing effect of the XallCC)^ is that this compound is dissolved in the 
solution watli tlie formation of Na.CO^ which is livdrolytically de- 
conqiosed into the strongly dissociated XaOH and the w’cakh^ disso- 
ciated carbonic acid, which latter further decomposes into H/) -f- 
Cf)^ : OH' ions are also formed in the solution, and these have a 
stabilizing action on the simpciisions. This explanation may be 
correct in those cases where Na^CO^ and higher concentrations of 
NallCO^ are used which, after some time have an alkaline reaction. 
The low’er concentrations of the KaHCO^, below' 0.002 N. however, 
after a few^ days show^ no alkaline reaction against ]dienol]'>htaline, 
W'hilst the stabilizing influence of the NaHC()3 is observed in much 
more dilute solutions. 

In this case the ex])lanation must probably be sought in the 
intermingling reaction between the NaHCO^ solution and the cla}’ 
suspension. If tlie clay sus]>ension contains a])sorbed H’ ions which 
are capable of intermingling with JVa’ ions, then the dispersiveness 
of the suspension, according to the investigations of (hcoROiz, is 
considerably increased, the IT ions j)ass over into the solution, where, 
with the HCO^ ions, they form H^O and CC)^. I have already 
mentioned above that, according to the investigations of OiCDROiz, 
the suspensions of higher dispersiveness are only flocculated by higher 
concentrations of electroh'tes. That is probal)ly also the chief 
reason wffiy the action of the NaHCO^ solution is comparatively 
small on the clay suspensions of the marl loam, and the action of 
this solution is equally small on the clay suspensions of acid soils 
when at the same time they are under the influence of higher con- 
centrations of Ca (IlCf)^)^ and CaSfi)^. 
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The second negative quality of the NaHCO^ is that it retards 
the solution of the Ca(HC03)j„ as both these compounds have the 
same anion, and it assists the deposition of the CaC03 from the so- 
lutions of Ca(HC03)2. This effect is shown by concentrations of 
NaHCOg of 0.0005 N., which may often be found in the ordinary 
soils, but which must not be included amongst the alkaline soils. That 
is also one of the reasons why, in determining the lime requirement 
of soils in accordance with the method of Hutchinson and Mc- 
Lennan, in many cases even marl loam shows an acid reaction. 

Higher concentrations of NaHCO^ of o.oi N. and over also as- 
sist the decomposition of the CaSO^, to which I have already drawn 
attention above. The properties mentioned of the NallCO^ may 
have a retarding influence on the flocculation of the clay suspensions 
both of acid and of neutral soils. Larger amounts of CaSO^ count- 
eract this retarding influence, since in these cases Na^vSO^ is formed 
instead of NaHC03. 

These experiments point to the very great importance of lime 
in agricultural practice, in districts in which the amount of rainfall 
exceeds the evaporation, and from w^hich, therefore, a certain amount 
of electrolytes, and amongst others Ca”, is removed from the upper 
level of the soil and carried into the lower levels. When the soil has 
a high content of lime, carbonic acid possesses almost the same pro- 
perties as sulphuric acid, consequently in these cases the carbonic 
acid set free from the roots of the plants can cause flocculation of the 
finest particles of the soil, and improve its ])hysical qualities provided 
no other factors have a retarding influence on the develoi)ment of 
the plants. If, however, the lime content of the soil is not great, 
then gypsum ma}^ become of considerable importance, as CaSO^, 
in comparatively small concentrations, can cause flocculation of the 
finest particles of the soil. Very great importance is attached to 
the external morphological characteristics of the soil, which have 
already been noticeable when considering the soil profile of the podsol 
clay soil. By means of these characteristics, and without a close 
chemical examination of the soil, the processes in the development 
of the soil may be estimated and the necessary improvements may 
also be foreseen wliich must be carried out in order, according to 
Prof. Ramann (23), to place the land in a good, healthy condition. 


F. WiTYN. 
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Abstracts and Literature, 


Soil Physics . 

The Preliminary Treatment of Soils with Ammonia before an Atter- 
berg Slime Analysis. 

BhANCK, E and Alien, P Ein Beitrag zur Frage nach der Vorbehand- 
lung der Boden mit Ammoniak fur die Atterberg Sclilamnianaly.se Joutnal 
fur Landwirtschafi, Vol 72, No 3, p 152, 1924. 

The method recommended by H. Kappen of heating all soils, which 
are suspected of having been influenced b> absorbed iron h\ dioxide or 
aluminium hydroxide, on the waterbath with 2 5 % ammonia, before 
carrying out an Atixkberg slime analysis, cannot be recommended by 
the authors unreservedly for all soils in view of their experience. 

Niklas. 


Soil Chemistry. 

Base Exchange in Soils. 

A general discussion held by the Faraday Society, December 1924. 

The sepal ate subjects, reprinted in this book, have been already 
dealt with in separate abstracts in this journal. The book is composed 
of the following papers. 

Hissink, D. J. Introductory paper. 
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Comber, N. M. The role of electro-negative ions in the reactions 
between soils and electrol>tes. 

Page, H. J. and Wieuams, W. Studies on base exchange in 
Rothamsted soils. 

Robinson, G. W. and Wuxams, R. Base exchange in relation to 
the problems of soil acidity. 

Saint, S. J. The relation between the Ph, tie lime requirement, 
and the thiocyanate colour of soils. 

PhsiiKR, E. A. Base exchange in relation to adsorption. 

Fisher, I%. A. Base exchange in relation to swelling of soil colloids 
General discussion. L. G. 

Estimation of Titanium in Minerals, Ores and Industrial Products. 

BaknEbv, O h and Ishax, R M Zeiischuft fw analyttsche Chemiey 
Vol ()5, No 0, 

The jiajx-^x deals with the gravimetric, volumetric and colorimetric 
methods i or the estimation of titanium in different j^ubstances, as suggest- 
ed b> various authors, and quotes the corresjionding literature. 

Nikeas. 

An Inquiry on Liming and into the Best Means of Extending the Prac- 
tice. 

Phiqueie sur le chaulage et les moyens propies a developper la prati- 
que de cet amend ement. Bulhttn de V Office de Rensagntmenis agncole^, Mi- 
nishre de PAgncultuic Pans, August, 19^5 

VIII Region* South 

Two parts * East of the Rhone (Cevennes). West of the Rhone 
(Piovence). 

A. Chennes and Languedoc. 

Afdkhe Department^ Consists on its central massive of granitic, 
Jurassic, Cretaceous and volcanic beds, and has large valleys running 
down to the Rhone. 

Important lime-burning kilns exist at Toil and at Viviers, but, 
very little liming is done in the Vivarais. 

Card Department : The granite Cevennes are the home of the calci- 
fuge chestnut- trees. On descending into the valleys alluvium is found ; 
Gardens, Ceze are poor in lime, but quite fertile notwithstanding. 

The Pliocene deposits in the South of the department are completely 
lacking in lime. Despite this the practice of liming is very much neg- 
lected in this vine-growing department. 

Aude Department : the tertiary calcareous strata are neither vine- 
growing nor limed. They do not lime regularly, in this district, because 
it requires about 1500-2000 kgs. per hectare every 4-5 years for the gra- 
nites, schists and mica -schists of the Black Mountains. 
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Department of the Pyrenees. East : the soils are of very varied com- 
position, and the practice of liming is neglected. 

B. Provence. 

Vaucluse Department. Entirely calcareous. 

Department Bonches-du-Rhdne. Generally rich in limes, nearly 20- 
25 % in the alluvium of the Rlione. 

Only the stony plain of Crau (diluvium) is lacking in lime. But 
it is not intensively cultivated except the parts irrigated by the water 
of the Durance, which also contains lime. 

The magnesian lime (dolomite) and calcium cyanamide give good 
results in the Durance valley. 

Drdme Department : only a small portion is granitic, the rest is suf- 
ficiently calcareous. Except on the molasse or Pliocene plateau often 
clayey and in the low valleys of the Drome, Valloire, Galaure, Bancel, 
Ilerbasse and Is^re, the practice of liming is neglected. 

Basses- A Ipes Department : the cultivated areas acre generally pro- 
vided with sufficient lime. 

Var Department : there is a lack of lime in the Maure and the Esterel 
massives. The scarcity of manure causes liming to scorch the soil. 
The lime-kilns are disappearing. 

In the market-gardens of Hy^res basic slag is used. 

Alpes-Maritimes Department : No liming is done. To the east of 
Cannes the granite-triassic massive is planted with the calcifuge mi- 
mosa bushes. The soils all over the department are sufficiently calcar- 
eous for the cultivation of flowers or for large-scale farming, which is 
not carried out beyond the tertiary marl plateau or in the alpine valleys. 

Corsica. 

Nearly all districts are deficient in lime. Everywhere liming is 
so far no more than an experiment. 

It must be added that imder the Mediterranean climate the prac- 
tice of liming is generally neglected ; in humid climates, however, lime 
supplements the sun and helps nitrification. ^ PrERKi: Larue. 

Methods of Estimation of Humus in Soil. 

COEEINS, O. Engelhardtsche Versuchsstation No 2. 

The application of Isciitscherekoff*s method of humus estimation 
in soils in the agrochemical laboratory of the EngeehardI' experimental 
station did not yield accurate restilts. Better results were obtained 
by using 1-2 grams of soil instead of 0.5 gram, for an anal5rsis and heat- 
ing this to boiling point with 50 cc. of water and 20-25 cc. of 10 % sul- 
phuric acid. To this is then added the required quantity of potassium 
permanganate and the whole is boiled for an hour. The humus con- 
tent of a soil can be estimated with great accuracy by heating the soil 
with permanganate and sulphuric acid and absorbing the evolved car- 
bon dioxide by means of caustic potash. The mixture of caustic po- 
tash and soda is analysed by WinkeBR's method. Author. 
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Manual of Mineralogical Chemistry. 

DoKifTER, C. and XvEiXMBlER, H. Handbuch der M iner alchemic » With 
many illustrations, tables and diagrams. Four volumes. Theodor Stein- 
kopf, Dresden and Leipzig, 1925. 

This already reviewed and well known work is continued with the 
two volumes now published. Vol. II, ii (iron ores) and Vol. IV, 2 (cop- 
per and iron sulphides, silver sulphide, ores and tetrahedrite). 

SCH. 


The Estimation of the Very Small Quantities of Iodine. 

PEbbENBERG, V. Th. Die Besthnmung Kleinster Mengen Jod. Zeih 
schrtft fUr analytische Chemie, Vol 65 (1925), No. 8, pp. 326-332. 

The author who studied the occurrence of minute quantities of 
iodine in nature and the question of iodine metabolism in general at the 
request of the Swiss Crop Commission, gives in this paper a number 
of methods which can be used in estimating very small quantities of 
iodine, as they are found almost everywhere. Quantities from o.oi gm. 
to the 10 millionth part of a gram can be estimated. The author deals 
with the quantitative estimation, the colorimetric estimation, the se- 
])aration of organically and inorganically combined iodine, as for exam- 
ple iodine in water (sea-watei) in salts (rock salt) in mineials, in soils, 
in plant and in animal substances, etc. lie also investigates the con- 
tent of iodine in the case of iodised salts. For further particulars see 
Biochem. Ztschrfi, 142, 24G {X923) , J52, itO, 128, 132, 135, 141, 153, 
172, 185 (1924). Mitt, Lehemmittduntcr^uchung u. Hy^ , iGi, 305 
(1923) ; 14, 185 (1923). Biochem, Ztschnft, 152, iiG (1924). 

Nikuas, 

The Determination of the Cations found Adsorbed in Soils by the 

Hydrochloric Acid Method. 

Gedroiz, K Die Bestimmnng der im Boden in ndsorhicrtem Zustaiide 
befindlichen Kationen naeh der Salzsaimiiethode. ] owned /. hxpe^im. Agro- 
nomic^ 1024. 

I worked out a method for the determination of the cations found 
adsorbed in the organic and inorganic parts of the soil, namely by their 
displacement b> tlie ammonium ion from ammonium chloride (see my 
work in Journal Experim. Agronomic, vol. XIX, (1918), p. 22G). As 
the result of further exix^rimental work a new^ method is now proposed 
which b\ using cold h} drochlonc acid of low concentralioii is not only 
much simpler and much more convenient than the former one, but what 
is also of great importance, much cheaper. This new method is based 
on the observation that, on treating a soil with h3drochloric acid of con- 
centration not higher than 0.05 N., an exchange of cations takes place 
between the hydrochloric acid and the zeoliths of the soil, but there is 
no dissolving. 
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The course of an analysis with this method is as follows : The soil 
sample (5-25 gms. according to its content of adsorbed bases and the 
completeness of the analysis) is treated in the cold with 25-50 cc. of 0.05. 
HCl (special accuracy is not required) in a porcelain basin of moderate 
size, then filtered through a filter paper (hardness 602) and washed 
with the same acid until the washings show a negative tests for cal- 
cium. The filtrate is then treated in the manner usual for hydrochloric 
acid extracts. Author. 

The Ultramechanical Composition of the Soil and its Dependance upon 

the Adsorption of its Occurring Cations. Liming as a Means of 

Improving the Ultramechanical Composition of the Soil. 

Gedroiz, K. Die ultramechische Zusiimmensetzimg des Bodens und 
ihre Abhangigkeit von der Art des im Boden in adsorbiertem Zustande 
befindlichen Kations. Journal f. Experim Agwnonne, igij. 

In a previous paper the author has shown that the colloid nature 
of a soil, as estimated by its swelling, is in clos<* relation to the adsorp- 
tion of its cation. In this paper an account is given of experimental 
work which proves that the mechanical and especially the ultramechanical 
composition of a soil (the fraction < 0.001 mni.) is changed according to 
which cation saturates the adsorption complex of a soil. Investigations 
were carried out with reference to the action of Na, NIl4, K, Mg, Ba, 
Al, Fe and H in replacing the naturally adsorbed bases (Ca and Mg). 

All soils investigated by the author which contained as adsorbed 
bases only Ca and Mg, and even the most loamy t\pes of soil, did not 
show the presence of particles of colloidal size (0.25 micron) ; and even 
after the application of methods recommended for the preparation of 
soils for mechanical analysis the soils did not show more than i % of such 
particles. The substitution of the adsorbed Ca and Mg by the cations 
of Mg, H, K, NH4 and Na increased the number of colloidal particles 
present in the order indicated, i. e. least on substitution by Mg and most 
on substitution of Ca and Mg by Na. The supi)l>iug of the soil with 
the cations of Ba, Al or Te on the other hand decreased the number of 
these colloidal particles. The author deals very exhaustively with the 
question of pentration of Na and H cations into the adsorbed soil com- 
plex and the influence of that penetration mainly in view of the occur- 
rence of such penetration in nature (alkaline soils or solonetz, which con- 
tain adsorbed Na by unsaturated bases, podsol soils which contain H). 
The aggregates of colloidal soil particles (secondary particles) which oc- 
cur in soils containing adsorbed Ca or Mg, and which are quite or almost 
undecomposed by water, become decomposable into primary particles 
on substitution of Ca or Mg by other cations. The action of the hydro- 
genion is very weak in this respect. However, soils saturated with re- 
pect to the hydrogen-ion contain quantities of colloidal particles which 
influence profoudly the physical properties of the soils. On the other 
hand, the action of Na in this respect is extraordinarily strong. Thus 
while an analysis of a loamy soil sample in its natural condition, i. e. the 
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adsorbed bases being Ca and Mg, gave 39.9 % of the particles as being 
< 0.001 mm. and from among those only 1.3% particles of 0.22 micron, 
the substitution of the adsorbed Ca and Mg by Na gave 59.8 % of par- 
ticles as being < 0.001 mm., while from among the latter as much as 
45.3% were of 0.22 micron. The cause of this phenomenon is that, while 
the ions in a solution of a soil saturated by Ca are Ca and OH, in a so- 
lution of a soil saturated by Na the ions are Na and OH. In the latter 
case the stabilising action of the hydrox>^1-ion on the organic and alumi- 
nium silicate soil particles is much greater than the coagulating ac- 
tion of Ca. Solutions of soils saturated by the hydrogen -ion and which 
contain in the soil solution hydrogen-ion, but, of low concentration, and 
whose coagulating action with Ca is also low, occupy an intermediate po- 
sition and are much nearer to the soils saturated by Ca and Mg 

The same causes also bring about the different structure and un- 
equal stability of the different soils saturated b}^ Ca and Mg (e. g. black- 
earth soils), Na (Solonetz soils) and H (Podsol soils). Author. 

Soils Deficient in Bases. Methods of Determination of Hydrogen-ions 

present in an Adsorbed Condition. The Requirement by Soils 

of Lime to neutralise Unsaturation. 

Gedroiz, K Von Basen nicht gesattigte Bcxlen. Journal f. Experim. 
Agronomie, IQ24. 

Exjieriments on washing soils with cold hydrochloric acid of dif- 
ferent concentrations until the washings no longer give the characteris- 
tic Ca test proved that .hydrochloric acid af 0.05N. and lower concentra- 
tion, has almost no action or vciy^ little on the organic part of the soil, 
or on the aluminium silicate part. It does not decompose them and 
the onl3" reaction is to exchange its hydrogen for the bases adsorbed 
by the soil, which then pass into solution. The hydrochloric acid has 
in this case the same action as a solution of a neutral salt, e.g. of ammonium 
chloride. The hydrogen ion has the same capacity as other metallic 
cations of penetration into the adsorbed soil complex (into the zeolitic 
and humous part of the soil) and of displacing the adssorbed bases pre- 
sent. Correspondingly all cations are equivalent in this respect and their 
penetration into a soil displaces from the latter equivalent amounts of 
adsarbed soil bases. 

These investigations enable a deeper insight to be obtained into the 
nature and origin of soils which are deficient in bases, and to devise a more 
scientific method of determination of the degree of unsaturation of such 
soils with regard to bases. A soil unsaturated by bases is a soil whose 
adsorption complex contains a hydrogen-ion, the latter ha\dng the pro- 
perty of being able to be displaced by any other metallic cation. For 
the determination of the amount of hydrogen-ion present in the soil, i. e. 
its degree of unsaturation by bases the same methods of displacement 
may be used, which are in use in the determinations of the other adsorb- 
ed cations which may be found in soils. The most suitable salt for the 
displacement of the hydrogen-ion is BaCl2 (1-0.5N.). The soil is treated 
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On a filter-paper with such a solution until the displacement of the hy- 
drogen-ion is complete — as shown by methyl orange. The amounts 
of free hydrochloric acid in the washings is determined by titration. This 
method of determination of the degree of unsaturation of a soil with 
regard to bases, serves at the same time as a determination of the lime 
requirements of the soil, as a neutraliser. 

The investigations of soils, when all adsorbed bases have been dis- 
placed, by treating them with 0.05 N.HCl show that: (i) the adsorbed 
hydrogen-ion can again be displaced by any desired cation ; 

(2) the decomposing and dissolving action of water on the organic 
and aluminium silicate adsorption complexes of the soil is considerably 
greater m the case of soil saturated by hydrogen-ions than in those sa~ 
tuiated by bases, 

(3) the process of podsol formation in soils is, from a chemical point 
of view, characterised by two stages : (a) the atmospheric water trickling 
th ough the soil displaces in the end all the bases present in the adsorbed 
soil complex by its hydrogen-ions ; the presence in the water of free acids 
increases that displacing action of water, while, on the other hand, the 
presence in the soil of easily soluble salts or carbonates of Ca and Mg 
(in greater or smaller quantities) prevents this exchange of hydrogen* 
ions foi the bases present in the soil ; these salts protect the soil against 
podsol formation by the action of atmospheric water, and onl> when these 
salts are removed can the podsol formation begin. 

(b) Simultaneously with the formation — in the above describ- 
ed manner — of organic and mineralogical adsoiq^tion complexes de- 
ficient in bases — proceeds an energetic washmg-out action of these 
complexes from the soil ; the soil becomes deficient in zeohtic and 
humous components. 

The lime which serves as a means of decomposing and neutralising 
the unsaturated basic compounds, at the same tune protects the soil 
against the destruction and removal of its most valuable part the ad- 
sorption complexes. Author. 


The Disintegration of Beton by the Chemical Action of Soil Water. 

Gessnkr, H Betonzerstorung durch chemische Binwirkung des Grund- 
wassers. Agrochemical laboratory of tlie B T.H. Schveizeriscke Zettsckrift 
fur Stra'>servesen, Nos. 5 and 6, Zurich 1925. 

The author hopes that this short abstract of his work will be for- 
given him in view of the enormous practical importance of the problem 
and with which the soil-scientist has occasionally to deal, and in view of 
its importance in the use of cement drain pipes in soil improvements. 

The author, as a chemist to the Swiss Commission for the Investi- 
gation of Cement Pipes in Improved Soils, has studied a large number 
of cases of disintegration and has carried out analyses. The analyses 
included soil sections, soil solution as well as drainage water, and beton 
in very different stages of disintegration. The abstracted work is written 
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mainly for the building expert and contains therefore as tew chemical 
references as possible. 

As a result of two years study the following conclusions are drawn ; 
Injurious to cement are : 

(1) Strong acids- these do not occur in nature, but are found in 
the industrial refuse-waters ; 

(2) Weak acids, carbonic acid, “ humic acid, i. e. organic com- 
plexes found in the soil and reacting as acids — found often in soils free 
of lime and in soil waters; 

(3) Acid action of apparently neutral soils, liberated by neutral 
salts. Found very often in peat soils and much more seldom in mineral 
soils (soils whose water extract has a neutral reaction, which, however, 
show a degree of acidity by the Baumann-Gijlly method). 

(4) vSulphates found in flat moor land as gypsum, more rarely 
in mineral soils, gypsum waters and chimney gases ; 

(5) Magnesium salts- found m mineral soils, veiy" often in soils rich 
in lime, more rarely in peat. 

The chemical action of acids is quite clear in view of the alkaline 
character of Portland cement. Large amounts of carbonic acid may 
lead to complete destruction, and the same result can be brought about 
by the acid leaction of apfiarently neutral soils, which is due to the ca- 
tion exchange — H-ion against the alkali-ion or alkaline carth-ion and 
which is caused by the neutral salt. 

Sulphate disintegrations have been known for a long time under the 
name ol '' g>q)sum drive due P) the cr>stallisation in the cement of the 
calcium-sulpho-alumiiiate which has a very high water of ciy^stallisation. 

The action of the magnesium salts, which are present m soils rich 
in lime mainly in the form of the carbonate, is probably due to the ex- 
change of the Mg-ion for the Ca-ion of the cement gel, and on account of 
their higher hydration have a softening action on the betou. In general, 
the most dangerous and the most injurious conditions for any beton ob- 
ject are those brought about through the change in the soil water level, 
which causes the object that at one time was surrounded by water, at 
another time to be under dry conditions. 

A number of examples from the hterature and from the author’s 
own practice are quoted and treated in greater detail and explained by 
means of tw^o photographs. 

As precautionar}^ measures are suggested the production of a par 
ticularly dense beton (by pressing, stamping, fat mixing), together with 
a careful working and long storing of cement objects. There is not enough 
'experience available about special forms of cements or of special coating 
as preventives. Author. 

The Disperse Systems of the Soil. 

Gunka, K. Die dispersen Systeme im Boden. Leningiad, pp. T-75. 

The author gives a short account of the Russian and western woik 
dealing with disperse systems and their relation to soil Science. The 
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object of the work is to give an explanation of the origin of the different 
soil types. This brief work contains the following chapters : 

1. The conception of disperse systems. 

2. Soil suspensions. 

3. Soil colloids 

4. Adsorption phenomena in suspensions and colloids. 

5. Electric adsorption and coaguilation. 

6. Mutual coagulating action of colloids. 

7. Protective action of the humus-soils. 

8. Chemical adsorption in soils. 

9. Adsorption of gases and liquids (water). 

10. Soil solutions. 

11. Origin of different soil types in the light of dispersoid chem- 
istry ; 

{a) Origin of the laterite type 
(6) » » » podsol » 

(c) » » » steppe » 

[d) )) » » solonetz » 

{e) » » » moor and solontschak t)q')e. Author. 


Investigations on the Acidity of Soils in the Neighbourhood of Lenin- 
grad. 

Glinka, K Kurzer Bericht uber die Untersuchimg der Aziditat der 
Boden. Annals of the State Institute of Experimental Agronomy^ Part III, 
No. I, 1925, l^eningrad. 

The author has investigated the active acidity and exchangeable 
acidity of the podsol, gley -podsol, moor and Bendzina soils. The ac- 
tive acidity was determined by means of indicator methods as well as 
by electrometric methods (with quinhydron electrode). For the active 
acidity the following conclusions can be drawn : 

(1) The upper soil surface (A) has the maximum acidity. 

(2) The low-land moor soils generally have a Ph value of 5. 5-6.0. 

(3) The podsol and gley-podsol soils give a maximum value for 
acidity when the soil sample is taken from forests. The P^ value is 
then 4.5 (very seldom 4.8). Arable soils of similar morphology show 
lower acidity (Ph 5 5~5.8-6.o-6.2). 

(4) The gley soils are the least acid, and their deej)er layers may 
even show a neutral or weakly alkaline reaction. 

(5) The bendzina soils are almost neutral in their upper laxers, 
wliile their lower levels may even show an alkaline reaction (Ph 7.7- 
7.8-8.0). 

For the exchange-acidity using the method of Prof. Gedroiz the 
following results were obtained : 

(1) The upper soil surface (A) has the maximum acidity, 

(2) The non-moor soils have a very slight acidity, which may be 
for the upper layers 0.0004 % 
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(3) The maximum exchange-acidity for the soils taken from for 
ests was 0.002-0.0035 % H for the upper layers. Author. 

A Simplified Method for the Determination of Lime in S oils. 

GROSSFEnn, J. Vereinfachte Verfaliren zur Kalkbestimiuung in Acker- 
boden. Zeit. /. Pflanzenernahrung und Dungung, Vol No. 1-2, pp. 93-103. 
Leipzig, 1925. 

The author describes for the determination of limes in soils an indi- 
rect and a direct method which both give good results. 

The first consists in evaporating to dryness in a platinum capsule the 
soil solution obtained by mixing 150 gm. of air-dried soil with 300 cc. of 
hydrochloric acid (S. g. I»i5), then heating the mixture for an hour to 
boiling point. After allowing to cool, it is heated to redness and 20 cc. 
of a 2 % solution of ammonium oxalate are added and a certain amount 
of soda, and then oxalate of lime ; it is evaporated to 100 cc., filtered 
through a fine filter paper and the excess of oxalate determined by means 
of a solution of permanganate. 

With the direct method, the soil solution is made almost neutral 
and 4 % ammonium oxalate added and, afterwards, 25 sodium and 
ammonium acetate. The solution is filtered through fine filter paper, 
and is first washed with cold and then with hot water ; the precipitate 
is dissolved in hot 10 % nitric acid and then washed with water and ti- 
trated with permanganate solution. With this method the most exact 
results are obtained with clay soils. A. F. 

The Physical Properties of Forest Soils and their Relation to Soi^ 

Acidity. 

Nemec, A. and KoAiTiy, K Binige ])h>’^ikaliscbe li^igenschaften der Wald- 
boden. (Ihom the Biochemical Institute of the State Exi)eiimental Station 
for Forestry Investigations, lb ague). Zuischujt jw Fo}st- und Jagdwesen, 
Year 57, pp. 54* >-507, tables o. 

Continuing their investigations on the influence of pure coniferous 
and pure deciduous trees and of mixed coniferous and deciduous stands 
on mineral soils, the authors have investigated certain Bohemian forest 
soils, of very difl;erent geological origin, but they have restricted their 
investigations to the active acidity and to some of the physical proper- 
ties of the soils. They thus investigated alluvial sandy-ciay and clay 
soils, chalk formation sand soils, primary' formation sandy loam-soils 
and (Sozan) sandstone clay soils. Space does not admit reproduction 
of the tables appended to the original paper, but the general con- 
clusions given by the authors are as follows : 

The unfavourable physical properties of soils of dense purely conif- 
ferous tree stands result in an accumulation of strongly acid humus (up- 
per surface humus) which cause a diminishing air capacity and these 
two causes together, strong acidity and lower air capacity, are the main 
reasons for the failure of the natural rejuvenation. Timely removal of 
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the upper layer, by bringing about an accelerated litter decomposition 
will counteract these unfavourable conditions. More openly grown 
stands show therefore always a lower acidity and a higher air capacity. 
The absolute water capacity is in general inversely proportional to the 
absolute air capacity. 

Also, close purely deeciduous tree stands show a relatively small air 
capacity, although the soil ventilation is usually in this case much more 
favourable than in the case of purely coniferous tree stands. The rela- 
tion, acidity-air capacity, is in the case of purely deciduous tree stands 
not so close as in the case of purely coniferous stands, although there is 
a resemblance. 

In soils of mixed tree stands the air capacity undergoes considerable 
variation. A direct relation between it and acidity could not be traced, 
even approximately. In humus-covered, vegetation-free forests, with 
mixed tree stands, a much higher air capacity was found than in the case 
of dense coniferous or deciduous stands when grown on soils of correspond- 
ing formations. 

The absolute air capacity is, in the case of mixed tree stands, in gen- 
eral much smaller than in the case of loose, well lighted deciduous form- 
ations. 

The authors then study the relation between their results and the 
most important Cajanders forest vegetation t>^)es. The oxalis type 
has a moderately acid soil reaction and a fairly high air capacity, the 
Myrtilh4s type has its optimum at a somewhat higher degree of acidity 
and lower air capacity, and the CalUtna type has its optimum at the 
highest degree of acidity and lowest air capacity. 

Grohskopf. 


Modern Methods of Soil Investigation with Respect to the Biochemical 
Methods of Nutritive Content Estimation of Soils and the Effect 
of Inoculation. 

NikIvAS, H. Die moderne Bodenuntersuchung insbesondere zur Krmittlung 
des Nahrstoffgehaltes dcr Boden und des Verhaltens der Boden bei der 
Impfung. Tonindustnczeiiung, No. 14, 1925. 

After a short consideration of the results obtained in the soil reac- 
tion investigations at the Agrochemical Institute of the High-School of 
Weihen Stephan, the author gives an account of the stage reached by 
him and his collaborators in the biochemical investigations, begun at 
the suggestion of Christiansen and Stokeasa, on the nutritive-content 
estimation of soils and their behaviour towards inoculation. The question 
of the inoculation of soils, especially with nitrogen fixing bacteria, seems 
to dex>eud primarily upon the conditions, and only investigations concern- 
ing this point, together with the employment of biochemical methods, 
will enable us to say with certainty what ate the conditions for making 
bacteria-free soils capable of inoculation. 


Author. 
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Determination of the Reaction and the Lime Requirements of the 

Pfalz SoUs. 

Nikitas, H. and Hock, A. Bestimmung der Reaktion und der Kalkbe- 
diirftigheit von Boden der Pfalz. Pvaktische Blatter der Bayerischen Landesan- 
stall fur Pflanzenhau tind P/lanzenschutz, 1923, No. 8-9-10, 

A number of soil samples taken from very different geological form- 
ations of the Bavarian Rhine- Pfalz have been investigated by various 
methods, and the results obtained are shown in tabular form. It was 
proved that the geological conditions are of primary imj^ortance in de- 
termining the reaction and the lime requirements of a soil, but within 
the same formation local influences and the particular cultivation of the 
soil may also be of greater or less importance. Nikitas. 

Colorimetric Reaction Investigations of Soils in Agricultural Practice. 

Niklas* and Hock, A Die Reaktionsuntersuchimgen der Boden mit 
kolorimelrischen methoden in der landwirtschaftlichcn Praxis. Ton Industrie- 
zeituvg 1925. No 33. 

The authors report on the results obtained in tests carried out with 
an apparatus made by the Arm of E. Merck, Darmstadt, for field investi- 
gations of soil reactions. P'rom consideration of the results obtained 
they conclude that the field method is unsuitable and that soil reaction, 
investigations must be carried out in scientific institutions. ETiklas, 

The Nature of Soil Acidity in Forests Soils. 

Nikeas, II and Hock, A. Zur h'rage der Bestimmung der P'ormen der 
Bodensaure in Waldbdden. Forstwissenschafihches ZenU alblati , 47, 1925. 

The authors point out that, just as in the case of arable soils so in 
the case of forest soils we should not only determine the actual acidity, 
but the titrational and exchange acidities as well. Using electrometric 
titration methods and making the ordinates to represent the values of 
Ph thus obtained and the abscissae to represent the quantities of alkali 
used, a series of characteristic reaction curves results in the case of forest 
soils, from which the manner of their acidification can be deri\^ed. Strongly 
dissociated acids, e. g. the exchange acids conditioned by aluminium salts, 
gave a slowly rising curve, which on completed neutralisation by ad- 
dition of a very small quantity of alkali, rose ver>" steeply from the neu- 
tral point, through several P^ values, to a quite considerable Ph value. 
From other experiments the author showed that soils with exchange 
acids contain mainly acid aluminium salts, which give curves very sim- 
ilar to the above, and hence from the curves resulting on soil titration 
it can be easily shown whether the soil contains exchange acid or humous 
acids The latter acids are also shown, in a table appended to this pa- 
per, to give very characteristic curves. The paper does not say how 
ar it is possible by using electrometric titration to determine the buffer 
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properties of a so A and also to find whether a neutral soil contains suffi- 
cient buffer subs arices to permit the development of bacterial life. 

Nikitas. 


The Importance of Carbonic Acid as a Fertiliser, 

Nikxas, H , SCHARRKR, K. and Strobki.. a. Die Bedeutung der Koh- 
lens&ure als DungemitteL Zeitschnft fur angewandte Chemie^ 38, 251, 1925. 

The previous work on this question is exhaustively reviewed and 
discussed. The experiments described were carried out with carbonic 
acid fertilisers produced by the chemical works Bayern at Reichertshofen 
near Ingolsladt This fertiliser consisted of 50 % peat, 45 % wood 
charcoal and 5 % lignite. It had a very favourable influence on many 
plants, especially potatoes As to the question of fertilisation with car- 
bonic acid, it is necessary to continue the investigations for a number of 
years to settle finally the effectiveness or otherwise of carbonic acid fer- 
tilisers. 

K. SCIIVRRHR. 

Investigations on the Reactions and Lime Requirements of Soils, Car- 
ried out by the Institute of Agricultural Chemistry of the High- 

School of Weihenstephan during 1923-24. 

NikIvAS, H and VoGEn, F Bodenuntersuchungen aaf Reaktion mid 
Kalkbedarf durch das agrikulturcUemische Institut der Hochscliule W^eihen- 
Stephan. Landwirtschaftliches Jahrbmh fur Bayern 1925, Nos 5-0. 

After a short desc iption of the met i ds applied an account is giv- 
en of the results obtained from 2255 soil investigations carried out by 
the Institute. Of those investigated, 50 % have been found to be 
weakly to strongly acidic, 15 % neutral and 35 % alkaline. Of 1285 
soils samples sent in by official Bavarian stations, and investigated by 
various methcxls by A. Hock, 34 % were found to Ix" absolutel}" lime 
deficient, 23 % required only a limited lime supiily and 43 % required 
no lime. It could also be shown that the geological conditions of the soil 
were of primary importance in determining the character and the lime 
requirements of a soil. It was further proved that quantitative methods 
by themselves give a very superficial, and in most cases very erroneous 
idea of the true condition, and a warning is given as to their use in ac- 
tual practice. In an appendix, tables are given of the reactions shown 
by the different soils sent in from official and private sources, and thej’' 
also show the total acidity of the soils. Also, the soils belonging to the 
different geological formations are arranged according to the same 
scheme. In addition, a description is given of the methods used in tak- 
ing samples, an example of the questionnaire used is given, and an explan- 
atory note is given relative to the informations published by the In- 
stitute. 


Nikias. 
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An Account of Experiments from the Unpublished Work of the late 
Alfred Koch. A Contribution to the Knowledge of the Nitrogen 
Activity of Arable Soils. 

Rippei, a. Versuche a us dem Nachlass von Ai,fred Koch. Journal fur 
Landwirtscha/t, 72, No. i, 17, 1924. 

The experiments described briefly in this paper include exjxrimeiits 
on fallow land as well as continuous cultivation experiments with win- 
ter crops and pastures, experiments with buried cylinders on fallow soil, 
on spontaneous growth experiments, i)ot ex|x^riments on the nitrogen 
activity of soils from different depths, and finally ex])crinieiits to deter- 
mine the influence of various organic substances on the nitrogen capacity 
of different soils. The author does not share the late A. Rocy's view as 
to the considerable evolution of nitrogen during a crop root fallow, and 
he believes liiniself to be suj)ported in his opX)osite views by the expe- 
rience gained from the twenty years' fallow land ex])eiiiiieuts carried 
out on the land of the Institute of Agricultural Bacteriology of the l"ni- 
versity of Gottingen, ife admits that A. KoCH probably had in mind 
the possibility, but not the fact, of a nitrogen fixtion during a fallow. 
He does not go deeper into details 01 into less important questions, 
neither does he review the literature on the subject. Niklas. 

The Preparation of Magnesium- Aminomum Phosphate in the Esti- 
mation of Phosphoric Acid or Magnesium. 

ScnL\UTZ, B. Bin Beitrag zur Ilerstellimg des Magnesia- Ammoniiiniphos- 
phatnic derschlages fur die Bestimmung der Phosphorsaure bezw' des Mag- 
nesiums. Zcitschnft jur analytische Clicmie, vol. 05, Nos, i and 2, pp. 

1924. 

The author bases his investigations on the previous work of H. Ni;u- 
BAXJKR, an abstract of which was published in the Journal in 1S94. 

NiKLAvS. 


The Organic Substances of the Soil. 

SCHMUCK, A. Transactions of the Kuban Agricultural Institute, Part I, 
No. 2, 1923, pp. 1-92, Krassnodar. 

In the first part of his work the author gives a review^ of the litera- 
ture on the nature of soil organic substances and particularly on humic 
acid. The following conclusions were drawn : 

(1) The organic compounds in the soil form a complex mixture 
consisting of very different organic substances. The greater part of 
the organic substances isolated from the soil by American workers are 
not invariably present, but are in close relation to the former cultiva- 
tion of the soil. 

(2) The greater part is of a different nature and forms a charact- 
eristic organic compotmd, whose content varies in different soils. 



mutsmATionAx* associations 


q6 


(3) A considerable part can be separated by solution in alkalies 
and precipitation by acids as humic acid. 

(4) Chemically, it represents a nitrogen containing substance 
of an acid type. 

(5) The acid character is due ,partly to adsorption by the col- 
loidal humic acid and partly to the presence of carboxyl groups. 

(6) The salts of humic acid are not true salts formed in stoichio- 
metric proportions, but, complicated chemical and adsorption compounds. 

(7) The solubility of humic acid in water is shght, and the transition 
from the soil-state depends upon the presence of suitable protective col- 
loids. ITnder suitable conditions, the formation of a stable colloidal 
solution is fairly easy, that solution then showing all the properties of 
organic emulsions. 

(8) The nitrogen containing part of the humic acid resembles albu- 
minous substances and gives similar hydrol^’lic decomposition products. 

(9) The albumin of the organic subvstances of the soil are not ex- 
clusively plasm-albumin, since the}^ ar not accompanied in the soil by 
glycosamine. 

(10) Humic acid contains benzene ring compounds. 

(11) The unsaturated character of the compound is shown by its 
easy combination with halogens and its easy oxidation with alkahne 
K:Mn 04 

(12) The hydroxyl groups enter, most probably, the side chains in 
the benzene ring of the hunuc acid. 

(13) The ash of humic acid is mainly the ash of the albumin. 

In the second part the author describes expierimental work on humic 

acid. He isolated from the soil 300 gm. of a substance usually regard- 
ed as humic acid. The substance had a somewhat complex composi- 
tion and gave besides slight amounts of substances soluble in ether ben- 
zene, Hgroin and chloroform, about 14 % colophonic acid and calopho- 
nic ester and about 80 % of a specific substance to which the name 
humusic acid was given. 

This substance had a decidedly acid character and contained both 
hydroxyl and carboxyl groups. It is colloidal and nia}^ occur in two 
forms, soluble and insoluble in water. When freshly precipitated from 
alkaline solution it is fairly soluble in water, but does not diffuse through 
membranes. 

Analysis gave the following percentage results, calculated as ash- 
free substance, C-61.8, H-4.2, N-3.2. The ash is not organically com- 
bined with the substance and is only a difficultly separable admixture. 
There is no doubt that the nitrogen contained in it is in the form of or- 
dinary albumin compounds. On prolonged hydrolysis a part of the sub- 
stance goes into solution, and the insoluble residue contains only small 
amounts of nitrogen. The author believes that a chemical analogy in- 
deed exists between the albumin, the artificial humic bodies and the 
humusic acid of the soil. 

These compounds are remarkable for their low H and N content and 
their high C and O content. A further analogy consists in the fact that 
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all of them correspond approximately to the composition (C5 H402)n With 
such a structure they must contain a large number of double forms and 
should give condensation products. The author considers that from 
very different complex organic cominunds, by the splitting off of coater, 
and condensation, similarly constituted substances can be obtained, 
and hence, that humic acid can be obtained from many widely differ- 
ing substances. Author. 

Methods of Estimation of Phosphoric Acid in Soils. 

SciiTSCHEPONowsKY, A. Zur Metliodik der Bestinmiung des Phosphor- 
sauregelvilles im Boden, En^elhardt’ s Ve'^suchsstation, No. 2. 

The SoNNENSCiiETN method for phosphoric acid estimation in soils 
so largely used by agricultural chemists, is unsuitable for two reasons. 
Firstly, its use in volumetric anal^^sis is ver}" inconvenient, and secondly 
it does iu)t yield sufficiently accurate results, because the tieatment of 
the soil with the common acids — lrF,S04 and HNO3 — introduces im- 
purities. 

The ])ut]K)se of lliis work was to find a methc^d which would >deld, 
in \a)lumetric analysis, better results than Sonnknsciibin's method and 
after a large number of expeiirnents this was found in NiessEn's meth- 
od. The ])hos])hate in the soil is jm^cipitated once with a molybdate 
solution and after dissolving in standard caustic i>otash solution, the 
solution thus obtained is titmted with But, since the solution 

must be yiure, an attcriijit was made to oxidise and dissolve the phos- 
phatt‘ by fust treating every 10 gni. of soil with 50 cc., or more, of o.lN. 
perinanganat(‘ solution, acidified with sulphuric acid, and then boiling 
for half an hour. The residue left in the jKnniangaiiate is then decom- 
posed with oxalic acid and the solution diluted with water to 250 cc. 
For the phosphate estimation by Niesskn's method 50 cc. of solution 
are taken. Author. 


On the Adsorption of P2O5 by Soils. 

SoKOnow, A. Ueber die Adsorption des P., durcli den Boden. Engel 
ha)dt'uhe Versneksiaiion, No 2 

The author estimated the adsorption of in relation to the amount 
of combined Ume. For that purpose he increased the lime content an : 
then displaced it byNH4. 100 gm. absolutely dry soil contained in mgm. : 



Combined lime 

Adsorbed P|0, 

Original soil 



341 

Soil treated with CaCU 




» )) » NH4CI 


II 



Author. 
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The Origin of Alkaline Soils (from the Russian). 

Vri;ENSKV, La Pddologte, 36-58 pp., 1924. 

Alkali soils differ from acid soils by the fact that their upper sur- 
faces show an almost complete absence of easily soluble salts, while 
deeper down is a sohd surface nearly impermeable to water. Below this 
surface are found NaCl, Na2S04 and Na2C03. From his investigations 
and studies, the author arrives at the following conclusions : The 
salt soils were formed in those places where the ground water through 
capillary attraction reached the upper soil surface and evaporated. Al- 
kali soils were formed from the salt soils when rain-water again reached 
the lower layers and washed out the salts. They then affected the 
undersoil. This theory agrees with the views of geologists on the 
question of climate after the ice-age. According to those views the 
then higher temperatures brought about the formation of deserts and 
hence also of salt soils further North, which soils were later by the 
above process converted into alkaline soils. HEr^EMEKS. 

Salt Soils, their Origin, Composition and Methods of Improvement 

(from the Russian). 

VinENSKY. (New Village), Moscow, 153 pages, 1924 

Tliis work deals with the Russian salt soils of the region of the lower 
Volga and distinguishes between wastes and half wastes, the dry 
steppes and black-earth, the forest stepjx^s and forest zones. The author 
has carried out analyses of all these different t5q>es and of samples taken 
from different depths, and made also both total analyses as well as 
analyses of water and }i3^drochloric acid extracts. In the next chapter, 
in greater detail, the flora of the salt soils is dealt with and an interest- 
ing table is given showingwhat salt concentrations of NaCl, Na2S04, 
NagCO^, NaHCOg and MgI04 the different cultivated plants can toler- 
ate. Then follows a chapter on the origin of the salt soils and their 
place in the general soil classification, and it is shown that there exists 
no sharp line of demarcation between salt soils and alkaline soils. In 
conclusion the author points out the importance of salt soil investigations 
on the geneial question of the histor>’' of the earth in the post-glacial 
period. Heij,mers. 

The Importance of Gypsum in Agriculture (from Latvian). 

VITINS, J. (WiTYN, J.). Riga, pp. 44, 1025. 

The author draW', attention to the very numerous gjpsum depos- 
its found in Latvia. They are found in the Devonian loam deposits, 
and in some places reach a thickness of 3-4 metres. In some places the 
deposits are found almost on the surface. The water of many springs 
contains (iissolved gypsum. Thus for example, the main springs at Kem- 
mern yield anmiall}^ about 700 cc. of dissolved gypsum, and the whole 
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neighbourhood of Kemmem yields about 2000 cubic metres. Even 
the sea at Kemmern is richer in gypsum than anywhere else in the 
Baltic. 

The author discusses the questions of fertility and of exhaustion 
of the soil, the question of the profitable and unprofitable years on dif- 
ferent soils in the tenij^erate climatic zone, and arrives at the conclu- 
sion that in the temperate zone the coagulation of the fine soil products 
under the influence of electrolysis is of paramount importance. 

The soils in the temj)e rate zone contain usually only inappreciable 
amounts of divalent cations. Rich crops are obtained esjrecially after 
severe winters, when tlie soil gets frozen through, or in in dry summers. 
The coagulating capacity of the divalent cations must be increased by 
the frost and by the dryness. The unprofitable >ears are a common 
experience on acid ])odsol soils and are due to a lack of divalent cations 
(particularly of Ca). But unprc>fitable years occur aho on neutral soils, 
when the soil has not been manured for several years in succ^ession, when 
the amount of precipitation was considerable and when no fr<*ezing through 
or drying out of the soil has taken jdace. To illustrate his statements 
the author givers several exampl(*s which show an increase in the degree 
of dis|K^rsion produced by ])recipitation. Ihoni this point of view g.vp- 
surn is an important and a chea]^ means for kee]>ing the fine soil particles 
in a stale of coagulation. iVccording to tlie author, l part of gypsum 
to 10 000 parts of water suffices to bring about a settling of the tine j)ar- 
ticles of a soil in 24 hours, while a times stronger coiict ntration is 

necessaiy to cause lire settling of the fim‘ particles of a more acid soil. 

Tire autlior next considers sulphur a plant food and the ([uan- 
titles of sulj)hur which are su])plied to the soil by the atinos])here and 
through dung manuring, lienee he concliuhes that snl})hur may be 
present in podsol soils in minimum quantities even without their being 
manured with su])erphosphate, (especially if it is cultivated with hoed 
crops or Papilionaceae. Alsc' in these cas»*s gypsum may W of import- 
ance. Finally, he points out the import ance of gy])sum as a means of 
removing the alkaline reaction of a soil caused by the })reseiice in it of 
.sodium and potassium carbonate. This was known for a long time in 
the ease of solomdz soils, but it is of sjK'cial importance in gley and 
podsol soils, where excessive liming gives negative results. Tlu' author 
mentions the types of soil oti w^hieh the experiments with g>'|)sum 
should be tried, and assumes that the doses of phosphoric acid fertilisers 
could have been diminishc'd if g3q)sum had been used. 

In the opinion of the author, gypsum should be of great import- 
ance in the case of loamy soils when potatoes, rye and certain types of 
hoed crops, wliich require loose soils, are eultivab d on them. Ceiiain 
experiments with clover have shown that when using gypsum in the 
case of heavy very acid soils, the amount of phosphoric acid pit sent 
may be a minimum. The use of gypsum in the case of clover on light, 
acid soils, which are available for the deeply rooted ])lants have yielded 
very good results. 


L. Fkey. 
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I. The Principal Phases of the Podsol- Forming Process. — II. The 
Fertility of the Soil in its Relations to Soil Acidity. 

(A summary of some soil investigations in Latvia). 

WiTYN, J. An address given at the IV International Soil Science 
Congress, Rome, 1924, pp. 32, illustrated, Riga, 1924. 

I. The author considers briefly the phases of podsol formation in 
Latvi<i, and the subsoils, and different heights of the ground water level. 
With regard to the ground water the author distinguishes three cases 

(1) where the water level lies very deep , (2) where water level lies near 
the upper surface ; (3) wheie the water p<usses to the upper surface. In 
the first case the author considers in greater detail the soil development 
on the following subsoils (i) loams with 20 % CaCOs, sill content 20- 
30 % , (2) sandy loams with about 10-15 % CaCO^ and about 10-20 % 
silt, (3) moraine detritus with liigh CaCO^ content ; (4) Sand. In the 
second case he deals in detail with soils whose subsoil is (i) marl-clay, 

(2) sand. For the third case the formation of the different deposits 
is closel}^ dependent on, and is characterised by tlie composition of the 
ground water. All the cases mentioned are illustrated by soil sections. 

II. The second part is a brief summaiy of the principal conclusions 
arrived at by the author in his second work (see J. Vitins (J. Wityn) 

The nchess and the Fertility of Soils Riga, 1924). L. Frey. 

Soils and Vegetation. 

The Influence of Titanium on Plant Production. 

Beanck, B. and Ai/rEN, P. Bin Beitrag zur Fmge uach der Binwirkung 
des Titans auf die Pflanzenproduktion. Journal fui Landivirtschaft, 72, No 2, 
p. 103, I<)24. 

The authors tested the results obtained by Antonin Nemec and 
Vaceav kas, who obtained by the use of Titanium a considerable increase 
in the yields of mustard, peas and lucerne, and who therefore ascribed 
to it specific functions in the process of assimilation. Increasing ad- 
mixtures of Titanium to the fertilisers gave increasing yields and a max- 
imum yield w^as obtained on addition of 0.5 gm. of sodium titanate. 
Beanck and Aeten were unable, with the same exjierimental arrange- 
ment, to confirm the above results, and even the application of colori- 
metric methods did not show that any ascertainable amounts of Tita- 
nium had been taken up by the plants. No secondary effects could 
also be shown, hence they conclude that Titanium, at least in the form 
of sodium titanate, has no influence on the production of plants. 

Nikeas. 

A Plant Test with “ Asahi-Promolold 

Beanck , B. and Aeten, F. Bin Vegetationsversuch mit « Asahi-Promo- 
loid ». Journal fur Landwirtschaft, 72, No 3, p. 139, 1924. 

The authors^ have made pot tests with this preparation which is an 
artificially prepared product and consists probably of a magnesium com- 
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pound containing also silicic acid, the action of which seems to be ca- 
talytic. To the soil fertiliser were added three known and increasing 
amounts of “ Promoloid which resulted in increasing yields of grain, 
but no increased yield of straw ; the total crop was not increased. The 
authors intend to test these results in actual practice. Nikias. 

Experiments on the Disintegrating Effect of Liquid Manure on the 

Mineral Components of the Soil. 

Blanck, E. and Ai,XEN, F. Versuche mit Jauchedrill bei Hafer iiber den 
aulscliliessenden Finfluss des Jauche auf die Miner albestandteile des Bodens. 
Jownal jiiY Landwxi tschait^ i8. No p 129, 1024. 

Tile application of the Piath liquid manure treatment in the 
case of rape had a much better effect than the ordinary application of 
liquid mainir(\ Repeated experiments in tlie case of oats prove that 
the liquid manure treatment will not bring about an action similar to 
that of either nitiate of soda or of ammonium sulphate. Plowever, other 
expuimenls with flesh jhg urine on loamy soils indicate that a solvent 
action on tlie mineral components of the soil ma\ be attributed to li- 
quid manure. Niklas. 

The Effect of Zeotokol (Ground Dolerite) on Plant Production. 

Bianck, IC and Aj.TKV, Zut Wirkung des Zeotokols. Jomnal fur 
Landwti tuhafl, yz. No. 3, p. 1 t<)24. 

In 24 zinc v( ssels, tests wvre made with Zeotokol on three different 
soils, maize being selected as the experimental plant. The efkct of Zeo- 
tokol on the dry substance was somewhat unfavourable, while its in- 
fluence on account of its supposed colloidal proptTties W’as noticeable. 
Hence the authors conclude that this preparation is of no walue. 

Niki, AS. 

The Effect of Depth of Covering on the Sprouting and Early Develop- 
ment of Pine (Pin us sy/vestris) Seed. 

Dencxer, a. (Researches from tlie Moller Institute of the P'oiestrj' High- 
School, Eberswalde). ZeUschrift fur For si- uYid jagdwesen. Year 57, pp. 385- 
468, 4 tables and 10 illUvStrations, 

The following is a summary of the chief results: 

The sprouting numbers decrease with increasing depth of covering 
in the case of all soils ; 0.5-1 cm. of covering depth found to be the most 
favourable. The time necessary for sprouting increases with increas- 
ing covering depth and with the vSoil hardness. The percentage decrease 
of germintion is especially marked in depths above 2 cms. The depth 
of covering determines the type of sprouting. Four types of sprouting 
can be distinguished : 

(i) Hook type ; (2) claw tyj^e ; (3) etiolated, stunted forms ; 

(4) killed. Grosskoff. 
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Investigations on the Acidity of Brandenburgian Beech and Scots 
Pine (Pinus Sy/vestris) Habitats, taking Typical Habitat Growths 
as a Standard. 

Hartmann, F. K Untersuchungen zur Aziditat markischer Kiefern- und 
Buchenstandorte unter Berucksiclitigung tyi^sisclier Standortsgewachse als 
Weiser, Zettschrtfl fur Forst- und Jagdwesen, Year 57, pp 321-350. 

The author has rendered service in showing the relation of soil acid- 
ity to the different floral habitat (arranged mainly according to Ca- 
jander). 

From the large, partly graphic tables it is evident that the habitat 
growths, beginning with the most acid heather (Ph -4 and under) to sweet 
grass (Ph -7 and over) which prefers a neutral reaction, extend within 
fairly wide acidity limits, but that their optima are found within nar- 
rower and narrower limits. The same is true of the beech, although 
its oiDtimum lies witliin much wider acidity limits, more towards the 
neutral side. On the other hand the Scots pine occupies a region which 
extends from alkaline to a very marked acidic reaction and its optima 
are found to occupy similar, fairly wide regions. The tit rational acid- 
ity was determined by the Daieahara method , the Ph values were de- 
termined by the method of GieuespiE using different indicators, and 
by the method of Wherry using a general indicator. In the Ph de- 
terminations special attention was paid to the root depths. 

Grosskopf. 

The Development of Roots of Different Potato Varieties as shown 
at the Gdttingen Experimental Station. 

KeXsener. O Wurzelentwicklung verschiedener Kartoffelsarten nach 
den Verhaltnissen des Gottinger Versuchsfeldes Journal fur Landwwtschaft, 
72, Nos 1-2, 1924 

The author discusses the scanty literature on the subject, and, 
since the development of roots is conditioned to a large extent on the 
physical and chemical properties of the soil, he then describes the pro- 
perties of the^ soil of the Gottingen Exjx^rimental Station. A descrip- 
tion is given of the method of investigation as applied to four different 
potato varieties. The number of both primary and secondary roots 
was ascertained, their length, depth of penetration, lateral expansion 
and water content. It is of interest to note that both the field-plants 
and the pot-plants had the same number of roots. The author could 
not confirm the conclusions arrived at by Seeehorst and Kraus that 
the worm holes do not influence the depth of penetration of the roots of 
a plant, but is inclined to support the opposite view of Jensen. From 
his work he concluded that the potato, like all other plants, in the de- 
velopment of its roots, attempts to develop a definite plan as it does in 
the development of its aerial part. He shows also that the roots of the 
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four potato varieties investigated, even without lupins, jx^netrate to a 
depth of 120 cm. The lateral roots seek especially the upper soil layers, 
which are the most favourable for their development. The upper roots 
have a specific function still unknown to us. 

Nikeas. 

The Fertilisation of Pasture by Liquid Manure, with Relation to the 
Utilisation of the Nitrogen of Liquid Manure for Green Fodder 
Production. 

IjECHTi, P and Ritter, E. Ueber die Westmdungung mit Giille Land- 
wirlschafthches Jahrbuch der Schweiz^ Vol 35, p i, 1921. 

The authors have studied a problem of paramoimt importanc'e for 
the Swiss agricultural industry. The first point to settle was to find 
the most suitable yearly application of liquid manure for a soil. A hght, 
to medium heav\^ lime-deficient, sandy soil, was divided into a number, 
of meadow plots each of an area of sq, metres and each manured. 
The exhaustive results are arranged ih 13 tables, each table of several 
pages, and the following are the main conclusions : 

(x) In a liquid manure fertilisation of grassland only larger amounts 
of manuie give a good yield of nitrogen, smaller amounts, even if repeat- 
ed several times, give comparatively high losses of the nitrogen b}" eva- 
poration. 

(2) When using large amounts of liquid manure large amounts of 
hme also reach the soil, but these can only be utilised if at the same time 
large (juaiitities of phOvSphatic manure are supplied. 

(3) Large amounts of hquid manure produce a lime-deficient fod- 
der, and this unfavourable action of the manure can be counteracted 
by a heavy appheation of lime. 

(4) Liming of the soil brings about both an improvement in the 
quality of the fodder and an increase in the crop, 

(5) Potassium phosphate manuring alone, resulted always in 
diminished crop, but potassium phosphate and liquid manure gave an 
increased >deld. 

(6) Each addition of fertiliser brings about a simplification in the 
botanical constituents, the clover varieties are repressed, but the albu- 
min content of the fodder does not suffer. 

(7 Fertiliser conditions or weathering conditions influence the 
water content of the grass but little ; the grass has the lowest water 
content on unfertilised plots. 

(8) Non-nitrogenous fertilisers give a grass of better quality, but 
nitrogen containing fertilisers give a much heavier crop. The profits from 
nitrogenous manuring are considerable. 

(9) If it is not possible to apply a nitrogenous fertiliser, a high 
nitrogen crop can be obtained by a simple potassium phosphate manur- 
ing. In these experiments the crop per hectare per year was 40-200 kg. 
on non-limed plots and 70-230 kg. on limed plots. 


Gbssner. 
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The Influence of Climate and Soil on Plant Life. 

LundeGARDH, a. Klima uud Bodeti in ihrer Wirkuiig auf das Pflanzen- 
leben. 113 figures and 2 charts, pp 319. Publisher Gustav Fischer, Jena, 1925. 

This book originated from a series of lectures delivered by the author 
in the winter 1923-24 at the University of Brunn. It gives an exhaus- 
tive review of the Science of ecology and of causal plant geograph}^ and 
described the author's investigations and the results of experimental 
work carried out at the ecological station Hallands Vadcro " (Swe- 
den) established by the author. The various problems are studied from 
a ph^'siological standpoint, and the author attempts to formulate cer- 
tain general physiological laws, especially the law of the relativity of 
factor action. 

It is impossible to render full justice to this exhaustive book in a 
short space. After a historical introduction the principal chapters deal 
with the factors of light, temperature, water, the soil according to its 
structure and general ecological* properties, the physical character and 
the ventilation of the soil, the chemical fiictors of the soil, the micro- 
organisms of the soil, the carbonic-acid factor, the main principle of ex- 
perimental ecological investigation. Each one of these chapters is sub- 
divided into a large number of sections. 

The criticism of a scientific work, like the present, cannot and 
must not have for its object the picking out, from the whole mass of 
material, of one or other view of the author with which one does not 
agree ; on the contrary such a work must be looked upon as a whole. 
Taking that view, it may be concluded that this is a work of great scien- 
tific value, which should not be missing from the Hbrary of any soil- 
science, geographical, botanical or other Institute. The whole book, 
and also the illustrations and figures are excellent. 


ScnucHT. 


The Afforestation of Calcareous Soils especially by the Speckled Alder 
and the Black Spruce, in the Forest District of Gdttingen. 

StaSvSEN and BeiJRISCH Uber Aufforstungen ueber Kailkodland. Zeiichrift 
Forst- und Jagdwesen Year 57. pp, 

From the chemical part of the paper, particularly from the data re- 
lating to the hydrochloric acid soil extracts, the following conclusion 
can be drawn that, the soils covered by the speckled alder are much rich- 
er in nitrogen than those covered by the black spruce. These results 
probably have some relation to the well known fact of the enrichement 
of the alders in nitrogen by nodule bacteria, and it is of interest to have 
some quantitative results. Amongst the nitrogen data given are the 
following : 
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Nitrogen content. 




Covered | 

Covered 

Rock 

Bare land j 

by black spruce ] 

by speckled alder 

Muschelkalk 

5 cm. depth 

3 cm. depth ^ 

5 cm. dei)th 

0.020 

0.103 

i 0.167 1 

' <'-345 


3-20 cm. depth 

1 5-20 tm. de])th 

5-20 cm. depth 

! 

1 

0.037 

j 0,0<J2 

1 0 




Gkosskopf. 

The Fertility of the Soil in Relation to Soil Acidity. 



ViTiNS, J. (WiTVN, J.), Rk*a, 192^^, pp. So. (Ratvian). 

The author discusses the importance in the growth of plants, of 
the factors, air, water and niineial toodstuffs. As a result of numerous in- 
vestigations he concludes that these factors by changing the reaction 
character of the soil irom neutral to acid, impair the growth conditions 
of the plant. Thus, e. g the mininuiin water capacity (Kossow itsch) 
of " podsol up])er layers is much smaller than the minimum water ca- 
pacity of the lowtr layers. The minimum wuttr capacity of very line 
graiiu d “ Glcys '' was only 30 %, while the minimum w'atcr capacity 
of the very loose marl was, in one case, as high as 46 Also, the capill- 
ary water rise in t)odsol layers is smaller even than the rise in the 
case of tile very finely grained marl-loams. Hants suffer from a wa- 
ter shortage mostly when growing on podsol soils, w'hen the latter be- 
come acidic. The acid leaction of the soil injures particularly the abil- 
ity of the ]>lant to utilise ])hosphoTic acid and nitrogen, as Gkdroiz 
proved again and again in his plant experiments. Numerous field ex- 
peri memts show" that the Latvian soils contain only minimum quantities 
of phosphoric acid and nitrogen and the main cause is the lime short- 
tage. The acid soils contain larger quantities of difficultly decompos- 
able organic substances andof phosphoric acid than those soils, which, 
formerly strongly acid lost their acidity through cultivation. The author 
mentions seveial very fertile soils which at present contain only 0.03- 
^•<^5 % which without any phosphoric acid fertiliser what- 

soever give very high yields, although the very same soils were previously 
strongly acid. In the acid soils the P2O5 content is o. 1-0.2 %. 

The K.^O absorption al.so is impaired in acid soils, as can be seen best 
in the so called “ Glcy soils rich in lime. In the case of these soils 
also, cases are known in which liming causes an improved utilisation of 
potassium (as determined by the grain weight without lime fertiliser). 

The author mentions gypsum as the cheapest source of sulphur. 
It is probable that podsol soils suffer from a sulphur deficiency, since 
cases are known where superphosphate fertilisers gave much better re- 
sults than basic slag, although the investigated soils belonged to that 
type on which crude phosphates act very beneficiently. 
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In the opinion of the author the so-called '' active '' acidity can 
impair the growth of a plant only to a ver^^ slight extent and only when 
it is growing on a light, lime-deficient soil. The lime content of heavy 
soils and of low moors is relatively high and hence their active acidity 
cannot be very high (buffer action). However, on these soils the roots 
of plants suffer from a nitrogen deficiency, even when the soil shows a 
low acidity. The author concludes that the yield from a plant is not 
determined by the abundance of food material in the soil, but by the 
physical and chemical properties of the soil. The same conditions de- 
termine the amounts of fertilisers required. To secure better crops from 
poor soils special attention must be paid to liming. By diminishing 
acidity of these poor soils and even with the same quantities of fertilisers 
the crops can be increased from two to five times, 

L. Frey. 

The Decline ih Growth of Pines in the Middle and Lower Levels of the 

State Forests of Saxony. 

Wiedemann. E Zuwachsnickgang und Wachstunisstockung der Fichte 
in den mittleren und unteren Hohenlagen der saclisischen Staakforsten. 
Akademische Buchhandlung W. Laux. Tharandfi 1925. 

The book is subdivided into three main sections and deals with 
the causes of the decline in growth of the pine, its relation to weather- 
ing, and finally with the means to overcome the stoppage of growth. The 
bock is subdivided into the following sections : 

A. The causes of the growth decline in the Saxonian pine forests, 
(i) The proof of a growth decline ; (2) the growth stoppage in the 

investigated region ; (3) climatic causes of the growth decline ; (4) changes 
in the soil conditions and the humus layer ; (5) other injurious causes. 

B. Single investigations, (i) The sensitiveness to dryness of other 
wood varieties ; (2) The growth of pines in the period 1911-22, and 
weathering. 

C. The experiments in Saxony on overcoming the decline in growth 
of pines, (i) Gtmeral. (2) Precautions taken by the felling authorities in 
Saxony. (3) Other curative measures. Conclusions. 

L. G 


Regional Soil Science. 

Analyses of Soil Types of Troup County. 

Bulletin of ilie Georgia Slate College of Agriculture, Vol. IV, No. 2, 
pp. j 8 . Athens Georgia, 1915 

The soils of Troup County belong wholly to the Piedmont Plateau. 
The following types of soils occur : sandy loams of the Durham, 
Congaree and Cecil series, and loams and clays of the Cecil, Louisa, 
Irdell, Congaree and Altavista series. Food material and acid analyses 
were made of all soils. 


Helemers. 
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Analyses of Soils of Dougerthy County. 

Bulletin of the Georgia State College of Agiiculime, Vol, 5, No. 17, pp 37, 
3 illustrations. Athens, Georgia. 1919. 

Dougerthy County lies wholly in the coastal plain. Only a nar- 
row strip in the East belongs to the Grey Sandy Loam division and the 
rest belongs to the Red Belt. The soil is composed of the gravel and 
sandy loams of the Greenville, Orangeburg, Tifton, Xorfolk, Sesquehanna, 
Grady, Cahaba and Thompson series, of the sands of the Norfolk series 
and of the clays of the Green villc^ and Grady series. In addition are 
found large s’wamps, especially along the Coolewahee river and the Chic- 
kasawhackee river. The soils of these swamps arc coloured black by 
large masses of organic matter to a depth of 9-12 inches. In appended 
tables are given the results of food matt rial analyses of all soils. 

Hkllmers. 


Analj^es of Soils of Polk County. 

Bnlleim of the Georgia State College of AgncuUure^ Vol 5, No 18 pp. 55, 
hgs- 5 Atliens, Georgia, i<)z\ 

The greater part of the soil of the Polk County belongs scientific- 
ally to the limestone valleys of the north-w^est of Creorgia, a small part 
in the East belongs to the Appalachian's and a part in the South to the 
Piedmont-Plateau. Among its soils the Talladega series are repnsent- 
ed by shale, gravel and clay limes, the Louisa series b}” gravel and fine 
sandy loams, the York series by loam, the Decatur series by clay and 
stoney loams, the Hageistown series by gravel, fine sandy and ordinary 
loam, the Clarcksville series by .stone}”, gravel and 01 dinary loam, the 
Colbert series by fine sandy loam, and the Christian, Arnuchee, De Kalb, 
Hanceville, Elk, Holston, Huntington and Gongaree scries by gravel, 
stoney and sandy loams. In appended tables are given the re.sults of 
plant food material analy.ses of the.se soils, together with the results of 
acid analyses. 

IIellmkrs. 


Analyses of Soil of Jasper County. 

Bulletin of the Geoigia State College of Agneuliwe. Vol. 7, No 6, pp. ^ 6 , 
plates 3 Athens, Georgia, 1918. 

The soils of the Jasper county belong w^holly to the Piedmont Pla- 
teau type. Among the soils are represented the Davidson series by 
loam, the Cecil series by stoney-saiidy loam, sandy loam and sandy-clay 
loam, the Durham, Appling and Wilkes series by .sandy loam, the De 
ELalb series by stony-sandy loam, the Louisa series by cla}^ loam, the 
Molena series by sandy loam and the Congaree series by fine sandy loam 
and slimy-clay loam. All soils were examined for plant food material con- 
tent and acidity. 


Hellmers. 
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Analyses of Soils of Crisp County. 

Bulletin of the Geoigia State College of Agriculture, Vol 8, No. 3, pp. 30, 
1 map. plates 3 Athens, Georgia, 1919. 

Crisp County belongs wholly to the coastal plain. The main part 
of its soil belong to Grey Sandy I^oain, a sub-division of the coastal plain, 
and only a narrow strip in the West belongs to the Red Belt. The Nor- 
folk and the Tifton series are represented by sand and sandy loam, and 
the Greenville and Orangeburg series are represented by sandy loam. 
The Aiiston series is represented by loamy sand and sandy loam, the 
Sesqtiehanna, Plummer and Grady series are represented by sandy loam, 
the Kalmia and Myatt series by fine sandy loam and the Congaree .se** 
ries by silt loam. Appended tables give the potash, phosphoric acid, 
nitrogen and-lime content of these soils as well as the lesults of acid ana- 
lyses. Hellmers. 

Analyses of Soils of Pierce County. 

Bulletin of the Georgia Slak College of Agriculture, Vol IX, No 9, ]ip ^6, 
I map, 3 plates. Athens, Georgia, 1921 

Pierce County lies wholly in the region of soils of the coastal plain. 
The soils in the north-w^est belong to the Gre^^ vSandy lyoams 13710, the 
remaining soils belong to the Flalwood '' type. Sands are found in 
the Norfolk, Plummer, Blanton and Leon series and sandy loams in the 
above mentioned series and also in the M3^att, Kalmia, Susquehanna 
and Tifton series Besides these ^oils large tracts of the County are 
oceuxhed b3^ swamps, especially along the rivers Appended are the re- 
sults of food material and acidity anatyses of all soils except the swamps 

Heijaiers. 


Analyses of Soils of Wilkes County. 

Bulletin of the Georgia State College of Agiiculture, Vol. IX, No. 10, pp. 39 
plates 2 Athen.s, Georgia, 1920 

All soils of the Wilkes County belong to the Piedmont Plateau type. 
The Cecil series is represented by sandy and stons}" loams and clays, 
the Appling series is represented b3^ sandy loams and the Congaree se- 
ries by sandy and clay loams. All soils were analysed as to their po- 
tash, phosphoric acid, nitrogen and lime contents and also a determin- 
ation of the acidity of each soil was carried out. Heeemers. 

Analyses of Soils of Floyd County. 

Bulletin of the Georgia State College of Agriculture, Vol. XI, No. 15, pp. 70, 
Athens, Georgia, 1923 

Floyd County lies wholly in the region of limestone valleys. The 
soil consists mainly of loams. Clay loams are represented by the De- 
catur, Hagerstown, Frederick, Christian, Monterallo, Greenville and 
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Cumberland series, while gravel and stony loams are represented by 
the Huntington, JeiTerson, Allen, Norfolk, Greenville, Hanceville, De 
Kalb, vShackcltoii, Monterallo, Frederick and Clarcksville series. Fine 
sandy loams are found in almost every one of the above mentioned se- 
ries. In the northerly and north-westerly parts are found in addition 
pure stony soils. Appended are results of plant food material analyses 
of all the above soils. Helemkrs. 

Analyses of Soils of Burke County. 

Bulletin of the Geo gia State College of Agiuuliitic, Vol. XIII, No. 5, 
pp 39, i inaj), 2 plates. Athens, Geoigia, 

The soil of Burke County in its greater part belongs geologically 
to the coastal plain. Only the most northerly }>oint belongs to the Pied- 
mont Plateau. The soils of the coastal plain are in the north, the Red 
Belt soils and in the vSouth Grey Sandy Loams The varieties of sands 
found belong to the Norfolk, Austen and Kalmia seiies, wdiile the saiid^^ 
loams are re-jiresented by the above* mentioned three series, togetlier with 
the Tipton, Orangeburg, (rreenville, Sus([uehan!ia, Grady, Kalmia, Leaf 
and Myatt series A fine sandy loam of the Congaree series is also found. 
Along th rivers and brooks are found swarnpis. A series of tables gives 
the results of food material analyses of the above soils. 

Hi:ixmi:r^. 


The Upper Rock Strata of White- Russia. 

Ai-ANVSIEW, J Mem dc l'ln<:titut a^ionomiquc d Vol. II, pp 1 |o- 

Gotky, 1924 

General survey of the rock strata 

(1) Upjier beds coTU])osed of dilTerent t^^:)cs of rocks : siliceous 
or non-siliceous sands (i metre), loamy sand (Latvia) i metre; coarse- 
sandy loam (i metre); loess-sandy loam (30 cuis -i metre), loess 
(10 metres) ; loams free of siliceous material (up t(^ o 5 metre). 

(2) Middle bed . Sand, free fiom pebbles, coarsely stratified (from 
10 cins.-i metre). 

(3) Lower bed . IMoraines, the upper la^^ers of w^hich are usually 
an accumulation of siliceous detritus; in loess regions, however, they 
contain humus (0.5-1 metre). In the latitude of Gorky there are found 
two horizontal strata of moraines, but in the neighbourhood of Wilabsk 
there are three strata, separated from each other by layers of sand 
(12-15 metres thick). 

The soil forming layers consists of alluvium which overlies the mo- 
raines. From these alluvium deposits depend the different horizontal 
layers, the properties of the different soil varieties and the division into 
principal agricultural regions. 

All strata overlying the moraines are regarded as products separated 
from the moraines by the glacier waters of the regions. 

Evidently the glacier streams, like the rivers of the present day. 
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separated out the material and deposited and accumulated it on the 
extensive and very varied moraine beds, adjusting themselves naturally 
to the topographic and h\^JSometric conditions of that time. 

However, to get a clear picture of the whole process of deposition 
we must take into account the various, chioiiologically separated, rock 
beds of the different periods, as they correspond to the separate and con- 
sequent stages of the glacial period. In this respect we can distinguish 
the following important stages ; 

After the deposition of the upper layers of the moraines there fol- 
lowed in the latitude of Gorky, just as on the high plateau, a stationaiy 
period with predominating damp conditions Then there were formed 
on the upper surface of the moraines, humus containing swampy soils, 
and in the low lands between them peaty masses. In lower lying dis- 
tricts no traces of this stage have been preserved 

Next followed a general rock forming jieriod, the so-called alluvial- 
sea penod, when a certain amount of rock was deposited ; on higher 
lying flat parts loess and sandy soils of a loess character and in lowci lying 
areas, sandy pebble varieties. 

The next period is connected with the appearance of the last ice- 
period, which ended in the north-westerly parts of White-Russia and left 
behind beds of end-moraines together with the accompanying deposits. 
The other parts of White-Russia were at the same period subject to the 
action of glacier water. This action was of a twofold character, both 
erosive and accumulative 

The last of the retreating ice-masses have left behind traces, partic- 
ularly on lower lying jiarts, of sandy strips of old alluvium 

The beginning of the agricultural period, when sands in the form of 
hills and dunes appeared, has been characterised by the wearing away 
and consecpient removal of the sandy deposits. In regions with soils 
of a fine-grained cliaracter, however, esiiecially in those with soils of a 
loess type the erosion processes have been continued even to the present 
time. Author. 

The Soil Division of South-Eastern Russia. 

Glinka, K. (Roslov-on-the-Don), pp. 1-7, 1024 

The author subdivides south-eastern Russia into tJie following re- 
gions : 

(1) The region of ordinary black-earths (the northern part of the 
Don territory and ji^rhaps the south-western parts of the District of 
Stavropol) . 

(2) The region of southern black-earths (the middle parts of the 
Don territory and the north-eastern parts of the District of Stavropol). 

(3) The region of the Azov and of the Lower Caucasian black- 
earths (the south-western parts of the Don territory, the main parts 
of the Kuban territory, a large part of the District of Stavropol and part 
of the Terskaya territory). 

(4) The legion of cheUnnt coloured soils (the south-eastern parts 
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of the Don territory, the northern and the middle parts of the District 
of Astrakhan and the Government of Stavropol near Matysch). 

(5) The region of brown soils (the limestone quarries of As- 
trakhan, etc.), 

(6) Foothills with |x)dsol soils (lower Caucasus). Author. 

The Soil of the Kirghis Republic. 

Gunka, K pp. 1-85. Orenburg, 

After a short historical introduction on the data obtained by the 
scientific soil investigations of the Kirghis Republic, the author gives 
a descnptioii of the soils and characterises, moqrliologically and chemic- 
ally the local black-earth, chestnut, coloured soils, vSolonetz and Solont- 
schak soils. Author. 

Chemical Characteristics of the Loess of the Former Cherson Province. 

Krokos, W. P}occciJui(];s nf /hi Sarn/i/ic Rcseanh Institute 0/ Odessa^ 
Vol. I, August-October, No pp 3-17, 1024. 

In the following report are given the humus CO,, and SiO. content 
of the different loess varieties and of the moi'aines. 

Tlie loess is poor in humus with the exccqilion of the soil surface. 
Its content varies between tenths and hundredths of one per cent, but 
sometimes is nil. The fossil soil contains little humus. The first up- 
per layer ot fossil soil, contains 10-0.78 the second layer o 33-0.45 
and the third 0.O2 

The low humus content is explained by later decomx)osition pro- 
cesses. 

The carbonate levels of the fossil soils show an increasing CO^ con- 
tent. Considerable variations are found in the SiO^ content, from 63.35 ^ 4 ) 
to 84.56 in the case of tlie second loess t>q:)c, which is the most sandAT 
All loess layers get less and less sandy as the distance increases from the 
Dnieper. In the same geological section the loess and the moraine cannot 
be distinguished from each other by the SiO. estimation. This indicates 
a close connection between the loess and the moraine deposits. 

Bach loess variety is related to the corresponding glacial epoch, 
and the four loess varieties of the Cherson Government indicate four 
glaciations on the Russian plain. 

The loess of wind-bonie origin could not have been formed dur- 
ing the glacial retreat, since the first, or uppermost loess variety is sep- 
arated from the moraines by a fossil soil. The second loess variety 
lying underneath the moraine cannot be separated from its fossil soil. 
The loess may have been formed in the second half of a glaciation period, 
or during its stationary state, ns a result of the deterioration of its 
fluvo-glacial deposits. 

The glaciation of the Dnieper basin w’^as the third, i. e. the last but 
one, and it led to the formation of the second, more sandy, loess variety. 
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The first loess variety was formed during the fourth glaciation, i. e. 
the last, which affected mainly the north-western parts of Russia and did 
not reach the Ukraine. Author. 

The Characteristics of the Soils of the Provinces of Odessa and Niko- 

laew (formerly Kerson.). 

Krokos, W. Part I. Disifict Board of the Expeiinteni [Station^ 1922, Sec- 
tion I, pp 1-38. Odessa, 1923 

The different kinds of loess of the Provinces of Nikolaew and Odessa 
were studied principally by means of artificial borings and diggings on 
the plateau and the upper parts of the slopes. 

It was thus proved that on the investigated territory four kinds 
of loess can be distinguished. The first and principal variety is the wind- 
borne loess. In the region of development of clirystalline minerals sharp 
fragments of these are found, and on the terraces of the Dniester near 
the town of Tiraspol are found sharji fragments of Car|)athian fine gra- 
vel. These facts can be exjfiained by the action of whirlwinds which 
may have taken place during the deposition of the loess. The second 
variety is loess with intermediate layeis of dune-sands ; the third variety 
is diluvial loess, and the fourth is fresh-water loess containing residues 
of fresh- water molluscs. 

The sections at Voznesensk and Migaewo represent four varieties 
of loess with three dividing layers of fo.ssil bodies. The chlTerent stages 
of loess reckoned from the top are marked by the letter L. Thus Lr 
represents the first loess stage, the second loess stage, etc. The exist- 
ing surface layer or the fossil soils are indicated by the letter a. Thus 
the first loess stage with oveilying soil is denoted Lia, the second h^a ^tc 
Moraines are denoted by M. 

The loess overlying the moraines is separated from the latter by 
an intermediate layer of fossil soil. This points to the absence of any 
relationship between the loess and the moraines, and indicates that this 
region after the disappearance of the glaciers became covered with plants 
which helped in the formation of the fossil soil, and that only later con- 
ditions arose which were favourable to the formation of the loess. 

The depth of Ux is half that of L2, U3, U4, each taken separately, and 
from this the conclusion, may be drawn that the time taken in its form- 
ation was only half that of each of the separate other and older stages. 

The fossil soils which separate the different loess varieties have the 
character of black-earth, while the soil in Ua shows pale humus soil ; the 
soil in U2 and in U3 is coloured deep black and has a much greater thick- 
ness. These facts together with a morphological study of the loess show 
that on the territory of both districts a steppe was formed not later than 
the period of deposition of 1^4 and existed uninterruptedly up to the pre- 
sent times. Judging from the fossil remains the steppe was originally 
moist (L3a, ^a) and became drier and drier. 

At a depth of 2-4 metres the loess becomes chocolate brown and is 
traversed by yellow veins, branching vertically, which contain concre- 
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tions, incrustations and small tubes of manganese salts, and it shows a 
wedge-shaped clearage the surfaces of which have a brilliant almost lac- 
quered appearance. 

This chocolate-brown loess has been formed owing to water logging 
of the lower surfaces of the loess la^^er, and the subsequent articulation 
of the district through river- valley and ravine formation, has effected 
a partial drainage of it (the district) and a considerable lowering of the 
soil water content. 

The investigations of 1920-1921 ])roved that Lj of the Odessa Dis- 
trict Province were formed in the after-loess pericnl through an inclin- 
atiun of the continent towards the Black Sc‘a. Author. 

The Lime Requirements of Latvian Soils and their External Character- 
istics. 

J ViTiNS (J ^WiTVNj. ])]) 88 -j illiLsliated, Riga, 1924 (in Latvian). 

The author discusses the importance of liming for plants and soils, 
the ]>eciiliari1ies o the podsol-forming jiroeess on different subsoils 
and the extenud eharactciisties of lime-reijiiirement. The most im- 
portant dial acleii sties are : 

(i) the colour of the soil, (2; the wlulc weathering crust on the pri- 
mar}' rocks louud in the soil, (j) the textuu* of the .soil, (4) the nature of 
the organic substances found ui tli^ soil, (5) thc‘ effects of dung manur- 
ing, (6) the iiatuie of the sod section, (7) the cracking and handeniug of 
soils on drying, (S^ the permeability of the soil to water, (<d rising of wa- 
ter, (30) the drying of the upper 1 lyers of the soil, (ii) the development 
of tile Lygurntnoseae and es|)eci ally of clovei, (12) the weeds. The exter- 
mination f)f weeds is ])articularly difficult on acid soils. 

The author tieats 111 greater detail the following liming materials: 
(i) burnt lime and its preparat’on in J^atvia from dolomite ; not suitable 
for Inning and too costly (2) 8]>riiig limc^ is found in many places (more 
tlian 150 are known) among which are some contviming 150,000 cubic 
metres of lime 01 more. The lime is of 95 purity and in iiiaiiy ca- 
ses reaches 99 purity. In cases wliere this spiing lime is found at 
higher altitudes it is hardened and transformed into tufaceous limestone; 
in the owvr levels the lime is very loose, ver\ fine grained and can be used 
without grinding. 

(3} Sea-marl contains 50 CaCO^, but, is seldom found. 

(4) Grey marl-loams contain 20-50 CaCOj are found on the sea- 

coast between Windau and Libau. 

(5) Ivight sandy boulder-clay, very common in Northern Latvia on 
the Devonian sandstones, contains 10-15 CaC03, very seldom 20 
CaCO^. The upper layers are lixivated and “ podsoled ; found at a 
depth of 1-1.5 metres 

(6) Heavy boulder-clays are only found in the southern and south- 
eastern parts of Latvia. Theupper layers are “podsoled*'; found at 
a depth of 60-70 cm.a nd contain 15-30 % CaCO^ in the upper surface, 
and 20 % in the middle and lower levels 4 % MgCO^. The boulder-clays 
have been subjected to inundation and subsidiary products have been 
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formed. Among the latter CaC03 is found only in striated clays and 
garnet deposits. 

(7) Garnet deposits are found only in osars and in isolated round 
masses. Lime is found only in a coarse form (grains larger than i mm.) and 
may reach sometimes 81 % ; the grains of Silurian limestones from Estonia 
are rounded and polished. Before use the garnet should be groimd 
although it is being used quite successfully without previous grinding. 

8) Striated clays. Their thickness reaches in some cases 1-3 me- 
tres. They contain 15-36 % CaCO^ and the CaCO^ content is highest 
in clays with grains of 0.005-0.05 mm. in diameter. In the heavy finely- 
grained red clays the CaC03 content reaches only 15 %. The striated 
clays are found very often over large areas. These striated clays are 
especially useful in the case of light, sandy soils and pastures, since they 
contain besides the lime, 2. 5-3.0 % of K.O. Their use on light soils is 
equivalent to a complete manuring, as the liming helps in the utilisation 
of the phosphoric acid and nitrogen. 

The author gives many examples of the use of the above liming 
materials ; in many cases the liming ha- been brought about unin- 
tentionally while making deeper cultivation. 

In conclusion the author mentions cases when liming brings about 
unfavourable results, when (i) the materials used contain FeS or FeS2 ; 

(2) on account of the small humus-content of the soil very little carbonic 
acid is evolved so that the CaCO^ cannot be converted into Ca(HC02)2; 

(3) too much marl has been applied to the soil ; (4) the soil suffers from 
a deficienc}^ of other plant foods, mainly sulphur and phosphoric acid ; 
(5) the soil is excessively moist. 

The x)ublication contains 32' photographs and 18 figures. 

L. Fmiv. 

The Sands and Sandy Soil of Latvia. 

J. ViTiNS (J Wityn), pp 122 + ^5 of German text. 50 illustrations, 
6 soil sections (coloured) and i map Riga, 1924. 

The sand deposits occupy about 7 ^ of Latvian territory. The greater 
part of these deposits was formed during the ice-age, during the re- 
treat of the ice ; a part however, was formed at a later period by the de- 
positing action of the rivers. Also the moraine loams of Lat\da con- 
tain large masses of sand, which was brought about by the admixture 
of the sands of the Silurian and Devonian formations during the ice-age. 

Large masses of sand are found in the neighbourhood of Riga and 
of Mitau, and where, even at the present time, the three greatest Lat- 
vian rivers, the Dvina, the Liv and the “ Kurland '' Aa, deposit large 
amounts of sand. Large deposits are found also in the neighbourhood 
of Windau, on the sea coast and also further inland. 

The mechanical composition of the sand is characterised by the 
presence of a large proportion of grains of 0.05-0.25 mm. size. In some 
sands about 98 % of the grains are of that size, and in no case is the per- 
centage smaller than 80. Clay particles (o.oi mm.) occur in the sands 
very seldom and never to a greater proportion than 6-8 %. 
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The chemical composition of the sands is quite different from that 
of the Finnish sands or of the sands of the district of St. Petersburg. The 
Latvian sands were de lived from the latter sands. The Latvian Sands 
are characterised by a much smaller K^O and NaaO content ; thus the 
KijO content of Innnish sands is 2.05 % (FrostkrUvS), of the sands of the 
district of St. Petersbuig (Wityx) is 2.61 % and of the Latvian sands is 
1.02-1.38 % The corres])onding Na^.O contents are 2 6g %, 1.85 % 

and 0.20-0.52 %. They do not contain CaCO^, which is explained by 
the lower resistance of limestone to crushing and grinding forces. 
The P;jO^ content of the deeper l>dng sands is 0.05 %, and only in a sin- 
gle case was 0.0027 found. 

The sandy soils are mostly covered by forests of classes 1-V, the 
central part being of class III, and heaths are found where the giowth 
of forests would be too difficult. 

The quality of the forests, as well as the usefuloness of the soil for 
agriculture is related very closely to the degree and the character of the 
podsol forming process. The development of the forests is mainly con- 
ditioned by the dejhh of thi‘ local rock level ; with a rock depth of 30r 
50 cm. the forest development is still satisfactory, but with a depth of 
5-15 cm. it IS very pooi. In such cases the roots of pines do not grow 
to any depth, l>n1 develop horizontallv The niothei rock contains about 
0.4-06 ^^'0 CaCO^ and has a tliickiiess of about l cm. 

It is not ]irobable that these soils will improve without liming, as 
the Ca(t content of the sand and ol the subsoil, soluble 111 hot 10 % hy- 
dioclilonc acid, is barely 001-005^,,. liven the soils tinder forests of 
the first class arc strongly “ pod.soled ” The author is of opinion that 
a slight diimiuitjon in tlie acidity of the soils would have a very beneficial 
ehect on the ])mcs. The solution of this question in practice is of great 
difiiculty, since account has to be taken of the presence in the soil of 
various organic substances and of the changes undergone by them, as 
they and their changes influence profondly the acidity of the soil. Prob- 
ably good results could be obtained by the aiiplication of small quanti- 
ties of CaCO^, 111 any case by smaller quantities than those used in Jut- 
land for the heath soils (60,000 kgs CaCO^ per hectaie). The author re- 
commends s])ring lime as the most suitable liming material for forests 
soils, and striated clay, on account of its large K^O content, for agricul- 
tural soils. L. P'rkv, 

N^o m e n c 1 a t u r afn d s i[fi c a t^i o 11 . 

The Division of Bavaria into Economic Units on the Basis of its Geol- 
ogical and Soil-scientific Conditions. 

NiKlyAS, H, and Poi/i\ H Die Kinterliing Bayern in Wiitschaftsgebitte 
aiif Grund der geologisch-bodenkundlichen VerhaltnivSs*. . ZcUsihifi des 
Bayertschen staiistischen Landesamies, Nos 3 and 4, 1924. 

The authors have divided Bavaria, from a geological point of view, 
into 33 economic units, and these are subdivided into 434 seed-sowing 
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units. From tables it can be seen how many districts fall into every 
one of the units, what the average climatic conditions are for each unit 
and what the current conditions for cultivation in each unit are. Fin- 
ally they determine for each unit the average crop for five years in the 
case of the more important varieties. Of primary importance for the 
work were, the soil map of Bavaria prepared by H, Nikitas and published 
by the Zeilschrift des Baycrischcn Statistische Landcsamies, and the atlas: 

Bayerns Bodenheywitschaftung imter Bcriicksich'igim^^ der geologischen und 
klimaiischen Verhdltnisse", prepared by the same author and published 
in 1917 by the '' Slatistisches Ivandcsamt Ntklas. 

The Districts of the Department ot the Isdre. 

Roy, H. The district round Grenoble, pp. s<o-52o. Grenoble, 1Q25 

I. The alpine district of the H a u t - 1 ) a u p h i n e . 
The ciy^stalliiie and Liass beds of Oisans and \bilbonais carr^’' fertile 
pastures. Only rye and potatoes are grown at altitudes above 1000 
metres. 

The districts of Beaumont, M a t e y s i n e and 
t r i e V e s are formed of Bi ass-schists and carboniferous strata, cov- 
ered more or less by glaciers, but the marl soils are suitable for the cul- 
tivation of cereals and fodder. Oats, tares and fodd('r grasses arc 
especially grown. The extensive, bare plains are occupied by sheep. 

The Bower Alps of V i 1 1 a r s d e Bans and of 
Grande Chartreuse are composed iirainly of calcareous rocks 
and carry pastures up to an altitude of 1000-1200 metres. 

O r e s i v a u d a n . A fertile valle}’ of the Iseie, is like a well- 
watered garden. 

II. The O u t e r - A 1 p i n e district or B a s - D a n p h i n e . 

The height declines from 500 to 200 metres from the Alps in the di- 
rection of the Rhone 

The Cremi^re at an altitude of 250-400 metres, is a Jurassic 
calcareous, glacial plateau ; polyculture is being practised. 

The Byon plain with its fiuvio-glacial, ferruginous loams, 
carries only extensive crops. 

The cold siliceous, and heavy clay soils at an altitude of 500 metres, 
are muddy in winter and very dry in the summer and form the animal 
breeding and forestry districts. 

The plateau of Chambarans, from 600 to 700 metres in 
altitude ; is not agricultural, but carries forests and is a breeding district 
especially of goats and oxen. 

The plains of Bievreand of Valloise,a dry ravine 
of fine yellow-coloured sandy-clay soil contains enclosing rounded peb- 
bles of the Rhone Alps. Except in the valle3’'s, the yield of wheat and 
of stock is low, but the quality is exceptionally high. 

The marshes of Bourgoin, rich in humus, are partly 
drained, and grow poplars and industrial crops. 
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The Balmes are the hills dominating the Rhone and bear lyiass 
and glacial soils and is a fruit growing and dairy district. 

The Roussillon terrace, has the same character and is 
a vine and peach growing district. 

The Rhone sands are occupied by market gardening on 
account of the very rich soil and the climate ; altitude 140 metres. The 
chief crops are of vines, yreaches and a])ricots. 

La V o y e r a i n c extends on a fluvio-glacial terrace at a height 
of 60-70 metres above the Isere The sandy soils are used particularly 
for the growing of nuts for export to the United States. 

On the Isere the same phenomenon is observed as in many other 
places, a falling off in the art‘a of arable iand and an increasing area given 
over to pasture, in the humid climate, especially on clay, and sandy clay 
soils. 

The best ])otatoes are grown in the Alps in TriH^cs, \^a1bonnais and 
Oisaris. The slopes exx>osed to the north as well as the cold soils of 
a schistose origin are stated to give better seed than the warm soils, such 
as those of a sandy natuie. Pn^RKK LaRXJE. • 
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phosphates. Comptcs rend ns des seances de VAcadhme des Sciences. 
Paris, 1925. 

Nemec, A. and Kvapit,. K. vSur la presence des nitrates dans les sols fores- 
tiers. Comptes rendus des seances de V Academic des Sciences. Paris, 
Mai 1925. 

Nemec, A. and Kvapil, K. Studien iiber einige t)hysikahsche Eigenschaften 
der Waldbbden und ihre Beziehungen zur Bodeiiaciditat. Zeifschrifi 
fur Forst- und jagdwesen, Year 57, pp. 540-567. 

Nikl^s, H. Die moderne Bodenuntersuchung und insbesondere die bio- 
chcmischen zur Ermittlimg des N^rstoffgehaltes der Boden und des 
Verhaltens der Boden bei der Impfung. Tonindustrie-Zeitung, No. 14, 
1925. 

Niklas, H. and Hock, A. Bestimmung der Reaktion und der Kalkbe- 
diirftigkeit von Boden der Pfalz. Praktische Blatter der Bayerischen 
Landesanstalt fur Pflanzenhau und Pflanzenschutz. Part, 8-9-10, 1923. 
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Nikeas, H. and Hock, A. Die Reaktionsuntersuchung der Boden rnit ko- 
lorimetrischen Methoden in der landwirtschftlichen Praxis. Tonindu' 
siriezeitung, No. 33, 1925. 

Nikeas, H. and Hock, A. Zur Frage der Bestimmung der Formen der Bo- 
densaure in Waldbdden. Forshnssem^chajtHches Zeiiiralblatt, 47, 1925. 

Nikeas, H. Scharrer, K., Strobkj., A. Die Bedentung der Kolilensaure 
als Diingeinittel. Zeiischrift jiu ungeumuhe Cheniic, 38, 251, 1925. 

Nikeas, H. and Vogke F. Bodeinintersnchtnigen auf Reaktion und Kalk- 
bedarf durch das agrikiilturchetiiisohc Iiistitut der Hochschide Weihen- 
stepban im Jahre 1923-24. Landu'irtschajilichcs Jahrbuch iur Bayern 
Part. 5-6, 1925, 

Rippke, A. Versnciie ans dein Nachlass von Alfred Koch. Als Beitrag 
zur Kenntnis der Stickstoffwirkung ini Ackerboden. Journal fur 
Landwirischali 72, Part. i. 1924. 

Schmitz, B. Ein Beitrag zur Herslellung des Magnesia-Ammoniumijlios- 
jiliatniederschlages Itir die liestimmung der Phosphorsaure, bezw. 
des Magnesiums. Zeilschrifl jur analyUsthc C hemic , Vol. 25, Parts 1 
and 2, T924. 

ScniMUCK, A Zur Kenntnis der Cheniie der organisclxen Stoffe des Bodens. 
Abiiandlung des Kuhan'seLeii Landwirtschaftlichen Institutes. Part 
O, Instalment 2, 1923. 

Schtschkpoxowsky, a. Zur Methodik (ier Bestimmung des Phosphor- 
sauregeluiltes im Boden. Iuigellmydt\chc Verstu:hsslaiton, Instalment 2. 

Spthj, M. J. v.\n dkh. X’ergleu'hende Imtersneiuingen iiber die P'eststel- 
lung der Dungebedurftigkcnt der Boden an Phosphorsaure. (Malmes- 
bur}^ Ca] e Colony). Zcitschrijl jur Pflanzoicniahrung und Dungung, 
Part. A, 5 Vol. part 5. 

SOKOEOW, A. IJeber die Adsoyition des P2O5 durch den Boden. Engel- 
harfsche Verhiukssiaiion, Instalment 2. 

ViEi'.NSKY, lintstehung der Alkalibiiden. La Pedologic, pp. 36-58, 1924. 

Vteknsky. Die Salzbddcn, ihre lintslehung, Zu.sjimmensetzung und die 
Methoden zu ihnu Wrbessenmg. (Neues Dorf), p. 153 Moskow, ic)24. 

ViTrs^s, J. (WiTYX, J.). Die Bedentung des Gipses in der Landwirtschaft, 
pp. 44. Riga, 1925. 

Soil and e g e t a t i o n . 

Aebkrt. Der waldbauliche Wert der Diinensande, sowie der Sandbdden 
im Allgemeinen. (Mitteilungen aus dem bodenkmidlichen Laborato- 
ritirn der Forstlichen Hochschule Eberswalde). Zeitschtiji fur For st- 
and Jagdxnescn, Year 57, Vol. 3. 

Beanck, E. and Aeten, F. Ein Beitrag zur Frage nach der Einwirkung des 
Titans auf die Pflanzenproduktion. Journal jur Landwirtschaft, 
72, Part 2, 103, 1924. 

Beanck, E» and Ai.ten, F. Ein Vegetationsversuch mit Asalii Promo- 
loid Journal filr Landwirtschaft, 72, Part 3, 139, 1924. 
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Blwck, E. and Ai,tkn, F. Versuche mit Jauchedrill bei Hafer tiber den 
aufschliessenden Einfluss der Jauche anf die Mineralbestandteile des 
Bodens. Joutnal fur Landivirtsckaft, 72, Part 3, p. 129, 1924. 

Blanck, E und Ai^tEn. F. Zur Wirknng des Zeotokols (Doleritmebl) auf 
die Pflanzenproduktion. Journal fur LandwiHsckajt, 72, Part 3, 
146, 1924. 

Dengeer, a. Ueber die Wirkuiig der Bedeckungstiefe anf dasAnflafuen 
und die erste Entwicklung des Kiefersamens Zeihchrifi fiit Forst und 
Jagdzvesen, Year 57, pp. 385-408. 

Edgerton, C. W. and &dder, A. F. Fungous Infection of seed com ker- 
nels and the importance of germination tests. Louisiana Bulletin 
No. 193, Louisiana State University, 1925. 

Hartmann, F. K. Untersuchungen zur Aziditat markischer Kiefeni und 
Buchenstandorte unter Beriicksichtigung typischer vStandortgewaohse 
als Weiser. Zeiischnft fur Forst- und Ja^dwesen, Year 57, pp 321-350. 

Keasener, O. Wurzelentwicklting verschiedener KartoiTelsoitcn nachden 
Verh^tnissen des Gottmger Versuchsfeldes. Journal fur Landwirt- 
schaft, 72, Parts. 1-2, 1924 

Kotiea, J. E and Coons, G. H Investigations on the blackleg disease of 
potato. Agricultural Experimental Station, Micliigan State College, 
Technical Bulletin. No. 67, 1925. 

Liechti, P. and Ritter, R Ueber die Wiesendiingung mit Giille imter 
besonderer Bemcksichfcigung der Verwertung des Giillenstickstoffes bei 
der Grmifuttererzeugung. Landwirischafiliches Jahrhuch der Schweiz, 
Vol. 35, pp I, 1921. 

I/UNDEGARDH, H. Klima und Bodeu in ihrer Wirknng auf das Pflanzen- 
leben. Verlag Gustav Fischer, Jena. 1025 

Stassen and Bi^hrisch. Ueber Aullorstungen iiber Kalkodland. insbe- 
sondere in Bezug auf die WeiSvSerle in der Klosterobeiforsterei Got- 
tingen. Zeitschrift fui Forst- und jai^dwesen, 57 Year j>p. 483-494. 

ViTiNS, J. (WiTYN, J.). Der Reichtum und die Fruchtbarkeit des Bo- 
dens, pp. 80, Riga, 1924, 

Wiedemann, E. Die praktischen Erfolge des Kieferdauervvaldes Unter- 
suchuugen in Barenthoren, Frankfurt a d. Oder, Eberswalde. Stu- 
dien fiber die friiheren Dauerwaldversuche und den Kiefemurwald. 
Pubhshers Friedrich, Vieweg und Sohn. Braunschweig, 1925. 

Regional Soil Science. 

Analyses of soils of . Troup County, Dougerthy County, Polk County, 
Jasper County, Crisp County, Pierce County, Wilkes County, 
Floyd Comitry, and Burke Country. Georgia State College of Agricul- 
ture, Athens, Georgia. 

Afanastew, j. Studien fiber die oberen Gesteinsschichten Weissrusslands^ 
Mimoires de Vhistitui agronomique d Gorky. Vol. IT, pp. 140-154, 
1924. 

Brunner, Die Muschelkalkboden Unterfrankens tmd ihre Bewirtschaftung 
Mitteilungen cier deutschen LandwirtschaftsgeseUschaft, Year 39, No. 50. 
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Geinka, K. Die Boden- Rayons des siidostlicben Riisslands. Rrstow am 
Don, O. 1-7, 1924. 

Glinka, K, Die Boden der Kirghis-Reymblik. Orenburg, pp. 1-85, 1924. 

Krokos, W. Chemische Charakteristik des Dosses im fiiiberen Cbersoner 
Gouverncment. Berichie des wissenschahlichen Forschvn^smsiiinics 
in Odessa, Vol. i, No. lo-ii, Angnst-Octobei 1924. 

Krokos, W. Die Materialicn fiir die Charakteristik der Boden des Gouver- 
nements Odessa und Nikolaev, (vorm. Cherson). Part I, Gebieiver- 
ivaltune, der VersncksstLiion, Lieierung. I, 1922. 

Denz, K. and DoEW, O. Untersnchungen der Hauptbodenarten Bayerns 
auf den Magnesiagehalt mil Beriicksiclitigung der geologischen For> 
mationen nnd P'nichtbarkeitsverlialtnisse. Die Erndhmn^ der Pjlanze, 
Year 21, No. 19. 

ScHRODKR, J. Problemas qiiinnco-agricolas importantes para elUiiignayy 
los eiupenos para sn resohicion ex])erimerital. Rciisfa Mensiwl Ai^ro- 
nomica, Organo oficial de la Asociacidn Estndiantes de Agronomia. 
Montevideo, Angnst 1(125. 

VlTiNS, J. (WiTYN, J,). Das Kalklx*diirfnis der Boden Iveltlands, seine 
Grdsse und ausseren Merknialc Die Kalkungsmaterialien Lettland.s* 
Riga, l()24. 

ViTiNS, J. (WiTYN, J.). Die Sande und Sandbdden in Lettland. Riga, 1924. 

N o ru e n c 1 a t u r and Classification. 

Niklas, H. und Polt, H. Die Einteilung Bayenis in Wirtschafisgebiete 
aiii Onind der geologisc}i«-bodcnkundliclK^n Verhaltnisee. Zcitschriji 
des bayetischen sUttisiischcn LaVidesaniies Part 3-4, 1924. 

Roy, H. Des regions du D^partenient de I’Isto Grenoble ei sa region. 
pp, 501-520, Grenoble, 1925. 


General Notuts, 

Murgod. — On March 5, 1925, Rumania lost her most reno’s^aied geologist 
and agrogeologist, by the sudden death of Prof. (D MirRcioci, who by his 
varied and irajx)rtant research work and original ideas placed himself in tlie 
front rank of tlie leaders of science 

George MitnTEAN Mtjrgoci was born in 1872 at Braila. His secondary 
education was received at Braila and Bucharest at which latter place he also 
attended the ITniversity. Originally he studied Mathematics, Physics and 
Chemistry, and then turned exclusively to tlie study of the natural sc iences. 
After the completion of his University career he went to Vienna and Munich 
where, under G. TsaiERMAK, I. Becke I. V. Groth and D. WEiNsaiENK he 
devoted himself principally to the study of petrography, and in 1800 at 
Munich gained the doctorate, with “ magna cum laude Returning to 
Rumania he joined tlie Rumanian Geological Institute as a geologist and made 
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a detailed geological map of tlie south-eastern Carpathians. His love of the 
mountains excelled even his scientific enthusiasm for tlie study of geology, but his 
great interest in soil problems led to his very successful agrogeological studies. 

In 1905 the Rumanian (Geological Institute CvStablished an agrogeological 
section of which he was Director. In 1909 he was appointed Professor of 
Mineralogy, Petrography and (Geology at tlie Technical High -School of 
Bucharest. 

Agrogeology is a science which can be studied witli success only if the 
specialist has the opportunity to travel extensively, so as to be able to know 
and study on the spot, soil conditions and relations under the most varying 
climatic conditions. Kven at the present time we do not yet p)ssess sucli 
a description of the different soil types as would enable us to study regional 
soil science from l)ooks. MuHGOCi satisfied these demands to the fullest 
extent and there are very few scientists who can possibly undertake .so 
many journeys for study As a student he travelled ov^er a part of 
Germany and in the nex± year visited France and England In 1904 
in London, he married Dr Agnes Keeey, a lughly edu(‘ated lady with whom 
he had worked imder Prof WeiNvSCIiKNK. He leaves two children, a daughter 
Helene, who is studying medicine, and a son Radix, who a short time ago 
gained a prize at Cambridge. After marriage he travelled across the United 
States, and worked under Prof. A. C. Lawson and Prof W Hilgakd at 
the Universities of Leland and Berkeley In the various ('ountries of ICurope, 
he studied and learned the different methods of map])ing in use. However, 
his rejx‘ated tiavels for the purpose of study, to Hungary and Ru.st>in, liad a 
decisive influence on his soil -mapping methods, and made hin an adlierent 
of the Russian school The soil survey map of Rumania which be submit- 
ted to the ist International Agrogeological Congress in 1900 was const ruded 
on general natural -science lines On it the different soil -types are grouped in 
zones, which form an uninterrupted continuation of the different Russian 
soil zones 

The journeys under! .iken by us together in 1907 and ick) 8 in south 
Russia and Rumania led to the calling together of the first International Agro- 
geological Congress at Budapest Mukgckh was one of the four whose efforts 
brought about tlie holding of agrogeological congrCvSses (i). 

At tlu^ 2nd International Agrogeological Congress at Stockolm the 
I'nievnoiioYialen Mittedungen fur Bodenkunde were founded and he was chosen as 
one of the editors, wliich honorary position he occupied until the journal ceased 
to appear. After the war he was one of the first who helped to reestablish 
tlio broken relations between the scientists of the different countries, and his 
efforts brought about the re-establishment of the International Congress. 

At the 3rd International Congress he was elected president of the 
5 til International Commission for Soil Mapping, and devoted himself to this 
honorary office with great enthusiasm and was tlie author of the famous 
Memoires de la Cariographte du sol 


(i) The letter for the assemblitija; of an International Agrogeological Congress was 
signed by J. Namogligh, Odessa, (r Mmtooci, Bucharest, O. Treitz, L Tnoco, Buda- 
dest, Director E V, T^ggy, at the Congress which look place at Budapest, 
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Although already ill he devoted all lus strength and energy to tlxe edition 
of the “ Memoires '' and continued this work even during his illness. 

He planned several volumes of the “ Memotres " in which he intended 
to deal with all the different types of soil and description current in the 
different countries, but succeeded in publishing only one volume, so tliat the 
work was left unfinished. However, even this one volume is of lUvSting value 
as an example for future similar work. We also owe to him the first carefully 
worked out scientific soil nomenclature, wliich will serv^e as a basis for future 
developments. 

The 4tli International Soil-vScience Congress decided on tlie making of a 
soil-survey map of the whole world. For tliat purj^ose a small executive 
committee was formed of which he was elected Director, And again he put 
all his energy into tlie work, hoping to have the work finivShed before the next 
Congress. He prepared a sampk* map as an example. He did not sjiare ifis 
health and his illness was no hindrance to his strenuous work. 

In his life, work follows work, with only .short inlerv^als for rest and even 
tliese were tiikeii only from nect'ssity However, fate prevented tlie completion 
of his grc'at work and carl}^ death overtook him in tlie fullness of his restless 
activity. His tireless ofi’<jrls found recognition in his election to membervShip 
of numerous scienlifi(^ societies, among others to the Freni'h Academy of Science 
of Paris. His was one of llit' best known figures at all the international 
geological and agrogeological conferences, and owing to his knowledge of 
languages te always tcx>k a prominent pait, his opinion in many cjivSes 
being decisive Also at the last Soil-Science Congress at Rome, in 1924, 
he, iis Ciiairman, although in pain, led the discussions. We all known how, 
owing to liis co-o])cration and to lus able chaimian.ship, that Congress concluded 
witli such valuable results. 

It will be difiic'ult to replace tliis dear colleague whose restless acti\dty 
exerted such a profound influence on our science and which won him tlic respect 
of all who could appreciate it. 

He will never be forgotten by those who knew him and his work will 
have a lasting value. PETER Trettz. 

Prof. Ramaiuit President of the Soil Science Research Institute, died at 
Muiiicl) on the J 9th of January 19.26 An obituary notice will be published 
in\the next munlier of this Review, 

Communication of the Executive Committee. — As appears from 
the list of members published in this number tlie membership is now 671 . 
This obviously involves a heavy claim on the time of the General Secretary, 
who is also the Treasurer. I wish therefore to repeat my appeal to members 
for tlieir collaboration. Members can effectually lighten my work if they 
will reply at once to my enquiries whether made by letter or circular, and 
especially if they will send annual subscriptions witliout delay and, if possible 
in Dutch florins, enclosing the entrance fee if payable. Remithinces should 
be sent by Post Office, Order or by payment to tire Geldersche Credit 
Vereeniging Groningen (Holland), on account ot the International Society 
of Soil Science. 
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But as 1 already suggested in the previous number (Vol. Ill, No. 3, 
p. 759), it is absolutely necessary tliat part of my work be undertaken by 
the National Sections. 1 therefore desiie to urge members once more to 
found National Sections and to report to me the composition of the executive 
committees idea is that the secictaries (or tlie treasurers) oi these Na- 

tional Sections should in future assist me by being responsible for leceivmg 
new applications for iiiemberslhp, payment of aimual subsciiptions, the 
change of addresses, etc , reporting to me on tliese points and sending me the 
annual subscriptions m a single account 

Moreover I should like to remind the membeis that 

(1) The aimual subscription foi jo 2() has been fixed at 50 L)utch 
florins (lo l>utch florins == about 4 Dollars) 

(2) The entiance fee for new m(*mbeis amounts lo 2 50 Dutch florins 
( — I Amcricmi Dollar) 

Members aie requested to send the aimual subcnption foi before i 

April 1926, with the entrance fee payable 

(3) New members foi i92(> who wish to obtain the four numbeis of 
the first volume (102^) of our Jounial, must ajqdy to l>i Boighesmu, 
International Institute of Agncultine, Villa Uiidieito 1 , Rome 

(4) In this number, the list of members has been inserted Kindly 
inform me m lypesciipt of any enors 

(6) The Journol appt'ars in 5 languages ; membeis are asked lo infonn 
me, if necessary, m which of these' 5 languages they desire to receive the 
Jcurnal. 

(O) In Vol III, No. 2, the rules of the Society vv^ete given Reprints 
may be obtained or application to myself 

(7) Members intending to join one or several conmnssions, aie request- 
ed to apply at once to tire chaiimen of the respective commissions As tc 
tlie composition of these commissions, see Vol 111 No 2 (Apnl-Jime J<)2 5). 

(8) Membeis who wish to receive the Pioceedmgs of the Fouith In- 
ternational Soil Science Conference (Rome, May 1924) at tlie reduced price 
of 6 American Dollars in accordance with tire new arrangements for 1926, 
are asked to let me know, without, however, sending the money The sums 
already sent by a considerable number of members have been forwarded to 
the International Institute of Agriculture, Villa Umberto I, Rome (Italy) 

(9) Finally, I must ask members to be so good as to write in Ger- 
man, Bnglish, French or Dutch I regret tliat I am not acquainted with 
Italian and Spanish 

A communication has just 1 cached me from the President Di. J. G. 
Ivipman, to the effect that, the Organising Committee for the first In- 
ternational Soil Science Congress has resolved that tliis Congress shall be 
held at Washington at the beginning of June 1927. Further details will be 
in future communicated by the American Organising Committee. 

Groningen, December 1925. 


Dr, D. J. Hissink, 

Acting First President 
and General Secretarw 
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IV International Soil Science Conference, Rome. — The Organ- 
isation Committee met, with Prof. (r. <le AngelivS cVOssat in the chair, on 
30 December in Rome, to discuss the subject of the publication of the 
“ Proceedings The first volume will be issued shortly by the International 
Institute of Agriculture, which has undertaken the ]3ubli( ation ; the other two 
volumes will follow The Committee fully recognise and a[)preciate the in- 
terest shown by the Ihesident, the (hiiieral vSecretary, Count R. Perotti and the 
active co-operation of the Bureau of Agricultural Science of the International 
Institute of Agriculture, as regards the pul>liL\ilion of these Proceedings 

List of Members of the International Society of Soil Science. 

(Datel i January, 1926), 

The tnuuifK- .itc an.ngcd in the I'lcnch .tlplu.b* tical ordet ; the addrt.'^scs .us 
tar i- j)Os‘-ibk, quoUd m iIk ongm.d l.mRiiafM*. Tlu Co onu-s follow in eadi c.ise 
immcdiitfJy .ifui tlu niothti couniiy. Under tho separat<‘ cc»untiit‘s, libraiu-' aie 
shown fu-l, tlun inslitutious, -ocjetu"-, <.tc., md last of all, njmes of individual-^ ; each 
of Uu-st ^Toup‘- b an. i.ni:cd alphabetically. 


Get tnauv. 

Bibliothek der Landwirtschaftlicheii Iit)chsthuk. invulidenstrasse 42. Ber- 
lin, IN' . 4 . 

Bibliothek der Landwirtschattlielien Institute der ITnivtrsitat . Ludwig 
Wiichereistr. 2. Halle u/Saale. 

Bibliothek der Tedinisc'hen Hochschulc. M u n c h e n 
Bibliotlkk der ITiiversital. Ilni\etsilatssti . 25, Marburg a/L^ilm. 
Bibliothek des Deutvsehen Kalivsyndikales, ( 1 . m b. H. DeSvSaiierstraSvSe 28-20. 
Berlin, vS. W. 

Bucherei del Biologisehen Keichsanslalt fur Land- imd Forstwirtschaft, 
B ( r 1 i n Dahlem. 

Biicherei der Forstliehen Ilodischule. Thai andt . (Freistaal Sachsen). 
Staats- und T%iv<Tsitiits-Bibliothek. B 1 e s 1 a u . 

Univcrsitatsbibliothek. Kiel. 

UniversitatsbiblioUiek. Beellnn enstrasse, o Leipzig. 
Univcrsitatsbibliothek. IVI u n c h c n . 

Agrikuiiurchemisches Inslitut der Ilot'hschule fiu Landwirtschaft und Brauerei 
(Direktor : Prof. Dr. FI. Kikuas). W e i h e n s t e p h a n bei Miinchen. 
Agrik. Chem, Kontrollstation. Karlstrasse 10. Halle (Saale). 
Agrikulturchemisehe Versuclisstation der Landwirtschaftskamnicr fiir die 
Prov. Schleswig-Holstein. (Vorsteher : Dr. Sieden). Kromshagener 
Weg 3, Kiel. 

Badische Geologische Landesanstalt . Fhsenbahnstr. 02a. Freiburg i. 
Baden. 

Bayerische Biologi.sche Versuchsanstalt fiir Fisclierei. Veterinarstrasse 6. 
M ii n c h e n . 

Deutsches Kalysindikat G. m. b. H. (Agrikultur-Abteilimg). Dessauerstrasse 
28-29. Berlin, S. W. 11. 



126 


INTiatNATrONAt ASSOCIATIONS 


Geologische Ivandesuntersuchung des Bayer. Oberbergamtes. M ii n c h e n . 

Geologisches palaeontologiscbes Institut der Universitat. Talstrasse 35. III. 
Iv e i p z i g . 

Hessische Gcologisclie Landesanstalt. Darmstadt. 

Institut fiir Geologic der Landwirtscbaftlichen Hochscbule. Invalidenstrasse 
42. Berlin, N, 4. 

Kulturteehnisclies Institut der University. Tragli. Kirchenstr. 74. Ko- 
n i g s b e r g i. Pr. 

Dandwirtschaftliclie Hochscbule. Meckenheimer Alice 102. Bonn-Pop^ 
pelsdorf. 

Landwirtschaftliche Versuchsstation. Homerweg 104. Hamburg. Horn. 

Landwirtschaftliche Versuchsstation Dimburgerhof der Badischen Anilin- imd 
Soda Fabrik. Mutterstadt II. (Rlieinpfalz) . 

Mineralogisch -Geologisches Institut der Teclmischen Hoclischule. Neptun- 
strasse 14. Danzig- Langfuhr. 

Preussisclie Geologische Dandcsanst alt. Invalidenstrasse 44. Berlin, N. 4. 

Preussische Moor - Versuchsstation. Keustadtswall. Bremen. 

Saclisisches Geologisches Landesamt. Talstrasse 35. I< e i p z i g. 

Staatliche Landwirtschaftliche Versuchsanstalt. (Direktor : l‘rof. Dr. Neu- 
batjEK). vStiibel - Alice 2. Dresden, A. 

Stickstoff-Syndikat G. m. b. H. Neustadtlisclie Kirchenstrasse. Berlin, 
N. W. 7. 

Untersuchungsamt der Landw. Hammer in Konigsbc-rg i. Pr. Konigs- 
berg. 

Albert, Prof. Dr. R. Forstakademie. Biummstr 10. Kberswalde. 

Blanck, Prof. Dr. Agrikiilturchemiscbes Institut. Nikolausburgerweg 7. 
Gottingen. 

B 5 hm, Prof. Dr. A. Bnzianstrassc i . Berlin. Liciiterfelde. 

Bulow, Dr. Kurt von. PreuSvSische GeologiscTie Landesanstalt. Invaliden- 
strassc 14 . Berlin. 

BungehT, Dr. I. Oberforster. Kaiscr-Friedrich-Ring 82. Wiesbaden. 

Densch, Prof. Dr. Alfred Direktor des Institutes fur Bodenkunde und 
Pdanzenernahrung der Preuss. Landwirtschaftlic lien Versuchs- und For- 
schungsonstalten. Theaterstrasse 25. Lands berg a. W. 

Ehrknberg, Prof. Dr. Paul. Hansastrasse 24. Breslau. 

Fauser, Obcrbaurat Otto. (Ministerium des Irmern.). Sporerstrasse 5. 
Stuttgart. 

Fischer, Dr, Hermann. Herzogstrasse 58 III. Mii n c h e n . 

Ganssen, Prof. Dr. R. Konigsallee 9. Berlin- Griinewald. 

Gehring, Dr. A, Landw. Versuchsstation. Braunschweig. 

Gorbing, Johannes. Dipl. Nahningsmittelchemiker, Laboratorium fiir 
Bodenkunde und Pflanzenernyirung. Borsteler-Cliauss6e 128. I. Ham- 
burg, Grossborstel. 

Gorz, Dr. R. Diplomierter Landwirt. Jagowstrasse 19. Berlin- Griinewald. 

Haller, Chemiker Dr. Hans, (Geologische Landesanstalt). Invalidenstrasse 
44. B e r 1 i n , 4. 

HarTEL, Dr. Fritz. (Geologe). Talstrasse 35. Leipzig. 
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HARRASSOwm, Prof. Dr. Hermann. O. Prof, der Geologic und Paleontologie, 
Direktor des geologischen Instituts der Universitat Giessen, Ludwig- 
strasse 23. Giessen. 

Helbig, Prof, Dr. M. Freiburg (Breisgau). 

Hellmers, Dr. Hans, (Institut fiir Geologic). Invalidenstrasse 42. Ber- 
lin, N. 4. 

Hoiienstein, Dr. Viktor. Neust^tische KirdistraSvSe 9. B e r 1 i n , N. W. 7, 

KIraijss, Dr. G. Privaldo7xnl der Bodenkunde an der Universitat Miinchen. 
Amalienstrasse 52-0. M ii n c k e n . 

KRt)GER, Prof. Dr. li. c. F. Gebeimor Regierungsrat. Alleestrasse 3. Han- 
nover . 

Kuhse, P\ Tecluiisdie Hochsclmle, (ieologisdies Institut. Danzig. Lang- 
fiilir. 

Lan<;, I^of. Dr. Richard. Universitatsprofessor. Willielmstrasse 7. Halle 
a. (1. Saalc. 

LEMivmRM(\NN, Ihof. Dr. O. Dinktor des Institutes fur Agrikulturdiemie und 
Bakteriologie der Landwirtschaftlidien Hodischule. Albrecht - Thaer- 
weg 1 . li e r 1 i n. Dalilen. 

jMacit, Prof. Dr. F. Landwirtsdiaftlidie Versuchsanstalt. Post Grotzingen 
i. B. A u g ii s 1 e n b u r g . 

MFvYER, Dr. Diedrich, Direktor der Landw. Chem. Untensudiungsanstalten 
der Landwirtsdiaftskamnier vSdilesien. Mattliiasplatz 6. Breslau. 

MiTSCHKIUvICH, Prof. Dr. li. A. Pflanzenbau-Inslitut dor Universitat. Trag- 
heinier Kirchenstrasse S\. K o n i g s b e r g i. Pr. 

MuNiCJiSDOKFKR, Dr. F. Landesgeologe. Ludwigstrasse 14. Miinchen. 

NellzenbreciiER, Dr. R. Riuhuannstrasse ^(). S a 1 z w e d e 1 . 

Pfeiffer, Prof. Dr. H. (ieologische Landesanstalt . Invalidenstrttsse 44. 
Berlin. N. 4. 

PuciiNER, Ihof. Dr. H. Landwirtschatliehe Hodxscbule. W e i h e n s t e p h a n 
bei Mitnchen. 

Ramann, Prof. Dr. K. Amalienstrasse 52. Munchen. 

Reuiling, Dr. rer. nat. Karl, Regienmgsrat, Vorstand der Bodenkiindlichen 
Abteilung der Wiirttembergischen Forstlichen Versuclisanstalt. Amiin- 
strasse 0. Stuttgart. 

SciinarrenberGER, Dr. Carl. Landesgeologe. Badische GeoJogische Lan- 
desanstalt. Kisenbahnstr. 62 a. Freiburg i. Baden. 

SCHUCiiT, Pi'of . Dr. F. Giintzelstrassc* 59. Berlin. Wilmersdorf . 

StremmIv, Prof. Dr. H. Mineralogisch-Geologisches Institut der lechnischen 
Hodischule. Neptunstrasse 14. Danzig, Langfuhr. 

Tr^NEL, Chemiker Dr. M. Geologische Landesanstalt. Invalidenstrasse 44. 
Berlin, N. 4. 

UTESOIER, Chemiker Dr. K. Htisenmarkt 23. Spandau bei Beilin. 

VagelER, Dr. Pflanzenzuchtstation der Landwirtschaftskammer fiir die 
Provinz Ostpreussen. R a m t e n , Ostpreussen. 

VaXER, Prof. Dr. Dr. h. c. H. Geh. Forstrat. Th a r a n d t . 

WiESSMANN, Dr. Hans, Privatdozent. Werftstrasse 18. Berlin N. 

W. 52. 
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WoivFF, Prof. Dr. W. Abt. Direktor Geologischc Landesanstalt, Invaliden- 
strasse, 44, Berlin, N. 4. 

ZuNKER, Prof. Dr. Ing. F. Direktor des Kulturchemischen Institutes. Han- 
sastrasse 25 Breslau, 116. 

Bodcnkimdliches Daboratorium des Landes-Meliorationsamtes. Vertreter 
Dr. Ing. Bernhard Rams AUER, Landespedologe. Miilhierhauptstrasse 54. 
Salzburg. 

Deiningen - Westerberg, Dr. Willi. Graf zu. Delirkanzel fur forstliche Boden- 
kunde und forstliche chcmische Technologic an der Hochschule fur Boden- 
kultur. Hoclischulstrasse 17. Wien, XVIII. 

Stiny, Prof. Dr. J, Hohere Forstlehranstalt. Bruck a d. Mur. 

TieE Prof. Dr. Alfred. Dehrkanzel fur landwirtschaftliche Bodenkunde an 
der Hochschule fur Bodenkultur. PiarislengavSse 62. Wien. 

Belgi um. 

Comptoir Beige du Sulfate d’ammoniaque. Socidte Anonyme. Rue Berckmans 
8. Bruxelles. 

SiMOENS, W. Staatslandbouwkimdige. Popering he . West - Vlaanderen, 

Sys, Maurice. SlaatvSlandbouwkundige. Dixmuiden. West « Vlaanderen. 

Cuba, 

Anderson, F. L. Cuban Sugar Club. Apart ado 107^. H a b a n a . 

P'ORTUN, Ir. Gonzalo M. Ingenicro Agronomo, Director Fstat'ion Fxj^erimental 
Agrononiico de Cuba. Santiago dc las Vegas. 

RapaejE, F. H. Manager, American Agricultural Chemical Comjiany. 553 Banco 
Nacional de Cuba. H a b a n a 

Thurston, F. R. Manager, Central “ Oriente O r i e n t e . 

WaekER, B. S. Superintendent of Agriculture. Central Preston. Preston, 
Province of Oriente. 

Zeee, J. R. Finca “ FI Conde ” H e r sli e y , Province Habana. 


Denmark. 

Den Kgl. Veterinaer - og Landl:>oh0jskoles. Bibliothek. BiUowsvej 13. K 0 b c n- 
h a n V, V. 

Afdeling for Fandbrugets Plantedyrkning. Den Kgl. Veterinaer - og Landbo- 
hojskoles. (Director : Prof, K. A. Bondorff og Prof. F. Linhard, 
Rolighcdsvej 23. Kobenhavn, 

Danmarks Geologiske Unders0gclse. (Director : Victor MadsKN) . Gammel* 
ni0nt 14. K0benhavn,K. 

Den Kgl. Veterinaer - og - Fandbah0jskoles, plantefysiologiske Faboratorium, 
(Director : Professor Dr. H. WEIS). K 0 b e n h a v n, V. 
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Det danske Hedeselskab. V i b o r g . 

Dot Kgl. danske lyandliusholclningsselskab. Vestre Boulevard 34. K0- 

b e n h a V n * B. 

I/adel und Bandbrugvsskoles Kemiske Bal)oraloriuni. B r 0 r u p . 

LandbrugvSruadet. Vestre Boulevard 4. K0benliavn, B. 

Statens ForsOgsstation i (I)ireetor : C. IVERSKN). A s k o v, pr. Vcjen. 

Statens forstlige Fors0gsvaes(‘n. (Dhector : Prof. I>. A. OppERMANN). 
Springforbi, vtnl Kobenliavn. 

Statens llav^ebrugs ~ I'orsogsstation. (Director : N. KSBJERG). B 1 a n g - 
h ted, pr. Odense. 

Statens jMar.skfors0g. (J)irector : C. J, ChrjsTENSEN). Ribe. 

Statens Plant ea vis Laboratorium. (Director: ChrisT1CNSe:n, Dr. FI. C.) B y ngby, 

Statens Plaiitepatologisk(‘ i''ors0g. (Director Prof. Dr. C. FerdinandseN). 
B y n g b y . 

Biiemann, Piof. Dr. iv. Direktor des cliemisclien Baboratoriuius der Universi- 
tat . K 0 ]> e ri h a v n . 

Bend, ('and. polyl. Augusta I/andlK)li0jskolen. Bulowsvej 13. K 0 b e n- 
li a V n , V. 

OiySEN, Dr. Phil. Carsten Carl.sberg Baborat<triuni. Kobenhavn, 
Valby. 

ROBa)AM, 1 ^'of. Dr. K. JvandlK)li0jskoles. Bidowsvej 1 h. K0benhavn, V. 


h^ypt. 

Abdee-VaiiiI) Fahmy, I'dfendi. InsjKu teur an Ministd-re Bgyj>tien de VA- 
griculture. Be C a i r e . 

Mosseri, Victor ]\r President de I'lnstitut d’F,g>7>tt‘. 23, Rue Clieik A])Oul- 
cl Sebaa. B t' Caire. 


5 pa i . 

Iv.studon Agrondmica - lustituto AgnVola dc Alfonso XII. Director Ing, (Uii- 
llermo Ouintanieea. Ba ISIoncloa. M a d r i d . 

Aecaraz, FvXcmo Sr. D. Ivnrique. IngenicTO Agrdnomo - Profesor de la Fs- 
<’uela de Ingenieros Agrdnomos. Juan de JNfena 13, pral. A. Madrid. 

AjrgueEEES, Sr. D. Jvrnesto de Caiiedo. Ingeniero de Montes y Gedgraio. 
Director de la Biblioteca del Instituto Geogrdtico. Villanueva, /}3. Ma- 
drid. 

Biebao y SevieEA Ing. Francisco, Dek'gue de FF^.spagne dans FInstitut In* 
ternational d 'Agriculture. Villa Umberto I. Roma (10). 

Daeda de Torre, Sr. D. Adolfo Ingeniero de Montes. De la Seccidn de Montes 
del Ministerio de Fomento. vSan Bartolome (3. Madrid. 

II. del ViEEAR, Sr, D. ICmilio. Bista (>2, 3« der. M a d r i d. 

iTtJKRAlyDE, Sr. D. Julidn. IngenitTO de Montes - Profesor de la Bscuela de 
Ingenieros de Montes. Arenal 8. M a d r i d . 

Marcieea, vSr. D. Juan. Ingeniero Agrdnorao - Profesor de la Fscuela de 
Ingenieros Agrdnomos. Ba Moncloa. Madrid. 

0 — /l£,v. mg. 
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Muf^OZ, Sr. D, Juan Diaz. Ingeniero Agr6nomo - Profesor de la Escuela 
de Ingenieros Agrdnomos. Rodriguez San Pedro, 29. Madrid. 

Sanz, Sr. D. Jose Dillo. Ingeniero de Montes. Villanueva 43 pral. Madrid. 

Esthonia, 

Bodenkundliches und Agrikulturcheniisclies Kabinett. (Deiter : A. Nommik). 
Vene uul. 28. T a r t u s . 


Umted States. 

Library of tire Los Banos College F. O. L o s Banos, Plxilippines. 

Sc>il Improvement Committee of tlie National F'ertilizer Assot iation. Insurance 
Building. Washington, D. C. 

Agee, Director H. P. 3 >irector Bxj)eriment Station of tlie Hawaiian Sugar 
Planters Association. Honolulu, Hawaii. 

AebrECHX, W. a. College of Agricuiture. Columbia. Missouri. 

AbhEN, H. B. Bxjx^riment Station. New Brunswick. New Jersey. 
AbUiSON, Dr. F. E. Fixed Nitrogen Research Laboratory, Department of A- 
griculture. Washington, D. C. 

AiyUSON, Robert V.* c^o Cuban Sugar Club Tiopical Plant Research Founda- 
tion Central Ofiicc, 1350 B Street, Southwest. Washington, D. C. 
AIvWAY, F. J University of Mannesota. St. Paul. Minnesota 
Anderson, Dr. M. S. Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

Baldwin, Mark. Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

Barnes, B. B. Oluo vState University Soil I 3 epartment. Columbus. Ohio. 
Barnette, R. M. Bxj)eiiment Station. Gainesville. Florida. 
Barrett, Rollin H. Vermont State St'hool of Agriculture. Randolph 
Center. Vermont . 

Bates, H. R. Manager Manufacturing Department. P. O. Box 1725. Atlanta. 
Gkiorgia. 

Bayeor, H. B. Sales Managei. P. O. Boa 1752. Atlanta. Georgia. 
Bearer, B. V. Experiment Station. New - Bruns wick. New Jersey. 
Beckwith, Giarles, S. Browns Mills. New Jersey. 

Bennett, H. H. Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

Bizzeee, J. a. College of Agriculture. Cornell University. Ithaca. New 
York. 

Beackweee, C. P. 614, Rliodes Building. Atlanta. Georgia. 

Beair, A. W. Experiment Station. New-Brunswick. New- Jersey. 
Beinn, Philo K. Rocky Ford. Colorado. 

BradfiEED, Richard. College of Agriculture. Department of Soils, University 
of Missouri. Columbia. Missouri. 

Brewster Benjamin H. m. 25 South Calvert Street. Baltimore. Ma- 
ryland. 
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Brown, B. E. Bureau of Soils United States Department ot Agriculture. 
Washington, D. C. 

Brown, P. U. Iowa State College. Ames . Jowa. 

Buck MANN, H. O. College of Agriculture. Cornell University. Ithaca. 
New York. 

Burgess, P. S. University of Aiizona. Tucson. Arizona. 

BuTEER, Ivdward, jr. 20 South Delaware Avenue. Philadelphia. Penn- 
sylvania. 

BushneeIv, T. M. Agriculture Kxj^erinient Station. Lafayette. Indiana. 
CAI.USTER, (kx>rge J. Potash Im])orting Corporation of America. Si Fultcn 
Street. N e w - Y o r k , City. 

CarroIvE, John S. Pota.sh Iin|x>rting Corjx)ration of America. 81 Fulton Street. 
New York, City. 

Charmann, J. F. Agricultural College. lojo 12th Avenue North. Fargo. 
North Dakota. 

Cobb, Prof. Wm. B. Assot'iale Pro£t\ssor of (ieolog>" and Soils. North Carolina 
State College Raleigh. North Carolina 
Cork, John S. Bureau of Plant Industry, United vStates Department of Agri- 
('111 lure Washington, D. C 

CoJjyiNOrS, ( filbert H Clemson College S o u t h - C a r o 1 i n a . 

Conner, S D. Agricultural Ivxpenment vSlalion Lafayette. Indiana. 
CoNKiiJY, Cuy W Ohio State Unuersity. Columbus. Ohio. 

Cox, II. R Kxjienment Station. N e w - B r u n s w i c k . Ncw-Ycrsey. 
Davis, Dr R O F. Bureau of Soils. Ignited vSlates Department of Agriculture. 
Washington, D. C. 

Denison, I. A. Bureau of Siiils, United States Dep<irtmenl of Agriculture. 
Washing! o n , D. C. 

DuEEY, F. L. College of Agriculture. University of Missouri. Colum- 
bia. Missouri 

PNGEE, Mr. 15 B University of Nebitiska, College of Agriculture, Lincoln. 
Nebmska. 

PMEHSON, Paul. Iowa Slate College. Ames. Iowa. 

Frdman. Lewis W. Iowa State College. A m e s . Iowa 
I^hED, Iv B. University of Wisconsin. Madison. Wisconsin. 

French. Albert. International Agricultural Corporation. Room 3018, 61 
Broadway. N e w - Y o r k , City. 

Fry, W. H. Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

I'UDGE, B. R. Experiment Station. Ncw-Brunswick. New-Jersey. 
Gaiudner, Willard. Utali Kxjxiriment Station. Logan. Utah. 

Giee, Philip L. Bureau of Soils-United States Department of Agriculture. 
Washington, D. C. 

Ginsburg, j. M, Experiment Station. New-Brunswick. New-Jersey. 
Geadden Hutton, Prof. J. State College. Brookings. South Dakota. 
Graber, L. F. University of Wisconsin, Madison, Wisconsin. 

Graue. E. T. University of Wisconsin. Madison. Wisconsin. 
Greaves, J. E. Utah Agricultural Experiment Station. Logan. Utah. 
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Harper, J, N, Department of Crop Fertilization. 910 Citizens and. Southern 
Bank Building. Atlanta. Georgia. 

HaskeEIv, S. B. Massachuvsetts Agricultural College. Amherst. Massa- 
chusetts. 

Hayes, P. A. Bureau of Soils, United States Department of Agriculture. Wa- 
shington, D. C. 

Hearn, W. R. Bureau of Soils. United States Department of Agriculture. 
Washington; D. C. 

HeukkI/EKian, H. Experiment Station. New - Brunswick. New- Jersey. 

Hibbard, P. L. University of California. Berkeley. California. 

liOAGiyAND, D. R. University of California. Berkeley. California. 

HoemES, Rolx^rt S Bureau of Soils, United States Department of Agriculture. 
Washington, D. C. 

Horton, H. 1 ^. Casco Merciintile TrUvSt Cpmpany. Portland. Maine. 

Jennings, D. S. Utah P^xiieriment Station. Bogan. Utah 

JOFFE, J. S. Experiment Station. N e w - B r u n s w i c k . New- Jersey. 

Jones, C. D, i^xperiment Station. N e w - B r u n s w i c k . Kew-Jersey. 

Jones, J. S., Oregon Exi^eriment Station, Corwallis, Oregon. 

Jordan, H. V, State College. New-Mexico. 

Karunaker, P. D. i 

IvEiyEEY, W. P. University of California. Berkeley. California. 

KEZER, Alwin. Exj^eriment Station. P'ort Collins. Colorado. 

Krauss, F. G., University ot Hawaii. Honolulu, Hawaii. 

Kriege, Herl>ert F. Ohio State University. Coin ni bus. Ohio. 

Krusekopf, H. H. College of Agriculture. Columbia. Missouri. 

IvAPHAM, Macy H. Bureau of soils U. S, Dept, of Agriculture. W a - 
shington, D. C. 

McLean, H. C. Experiment Station. New- Brunswick. New- Jersey. 

Lee, H. R. Union Carbide and Carbon RCvSearcIi. Laboratories. 30. East 
42nd Street. N e w - Y o r k , City. 

Lee, Linwood L., Ine. Box 192. Moorestown. New-Jer.sey. 

Lefevre, Henry E. vSoci^t^ Commeroiale des Potasses d'Alsaoe. City 25 
West 43rd. Street. New-York. 

Lesh, P\ R. University of Missouri. Columbia. Missouri. 

Lipman, j. G. Prof. Dr. Experiment Station. New Brunswick. New 
Jersey. 

DeLoACH, R. J. H. Armour P'ertilizer Works. 200. West Jackson Boulevard 
Chicago. Illinois. 

Long, D. D. Director Agricultural Research and Service Department. P. O. 
Box 1 725. Atlanta. Georgia. 

Lowry, R. B. Experiment Station. Knoxville. Tennessee. 

Lyon, T. L. College of Agriculture. Cornell University. Ithaca. New- 
York. 

Marbut, Prof. C. F. Bureau of Soils. United States Department of Agrieul 
ture. Washington, D. C. 

Maitson, Dr. Sante V). Bureau of Soils. United States Department of Agricul- 
ture. Washington, D. C. 

McCail, A. O. University of Maryland. College Park. Maryland. 
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McCXuius, George M. Ohio Stale University. Soils Department. Colum- 
bus. Ohio. 

McDowEEE, H. C. Armour Fertilizer Works. 209 West Jackson Boulevard. 
C h i c a g o . Illinois. 

McIntire, W. II. Jvjqxriment Station. K n o x \ i 1 1 e . Tennessee. 

MEITEEN, P A. van der. Rutgers University. K e w - B r u n s w i c k . New* 
Ji-rsey. 

Meyer, a. II. University of Wis(onsin. Madison. Wis<'onsin. 

MiCliPX, Paul. Kiowa. Coloiado. 

Mii>dektc)N, 1)1. Howard Bureau of Soils. United Stales Department of 
Agriculture. Washington, D. C. 

MlbhER, M F. College of Agriculture. Columbia. Missouri. 

Mooers, C. a. FyXperiment Station Knox\ille. Tennessee. 

IVlusoiowK, G. W. Kx|)erimint vStation. K e w - B r u n s w 1 c k . New* 
Jersey 

Myers, W. Dambert. 1128 Hurt Building. Atlanta. Georgia. 

Myers, William v^. 2^ Madistui Avenue New York , City. 

Noer, O J. University of Wisconsin. Madison. Wisconsin 

OiiER, Urustavus, Jr. Olier BVitihzei Company. Baltimore . Maryland. 

OemsTEad, Dr. L. B, Bureau of S>ils. X^niteM States Department of Agrieul- 
tuie. W a s h 1 n g t o 11 , D. C. 

Orton, Dr. W. A. Tropical Plant Rest^are'h Foundation. 1350 B Street, S. W. 
W a s h i n g t o n , D. C. 

PeaRvSON, H S Nitrate Agcmc'ies Company. 104 Peail Street K t‘ w 

York , City 

PknoeeTon, Prof. Rolx^rt I^. College of Agriculture, University of the Pbi- 
lip]unes I^ o s Banos. ldiilip])ines. 

Perkins, Alfred T. College oi Agriculture M a ri h a t t a n . Kansas, 

PiiCRRE, W. H. University of Wi.sconsin. Madison. Wisconsin. 

Powers, W. L. Oregon Fbxi’(‘riment Station. Corvallis. Oregon. 

PRANKK, K. J., American Cyaii.unid Company, 311, Fifth Avenue, New 

York, City. 

Prince, A. U. IvxjxTiment Station. K e - B r u n s w i e k . New- Jersey. 

Ref;d, K. P. Ohio vState University C o 1 u m b u s . Ohio. 

Rice, T. D Bureau of Soils. United States Department of Agricullme. W a - 
s b i n g t o n , D. C. 

Robbins, W. R. l^xperiment vSlation. N e w » B r u n s w i c k . New^- 
Jensey. 

Robertson, David W. I^^xperimtnl Station. F o r 1 - C o 1 1 i n s . Colorado, 

Robinson, William O. Bureau of Soils. United States Department of Agri- 
culture. Washington, D. C, 

Ruprecht, R. W. Ivxperiment Station. Gainesville. Florida. 

Russeee, J. C. Uni\x"rsity of Nebraska. College ,of Agriculture. Lin- 
coln. NcXiravSka. 

SaeTER, Robert M. Ohio State University. College of Agriculture. C o 1 u m- 
b u s . Ohio. 

SAm^SON, H. O. Experiment Station. Kew-Brunswick. New -Jersey^ 
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ScHKEiNER, Oswald. Soil Fertility Investigations, Bureau of Plant Industry. 

United States Department of Agriculture. Washington, D. C. 
Shaw, Prof. Chas. F. 320, Hilgard Hall. Berkeley. California. 
Shaw, W. M. Fx:{>eriment Station. Knoxville. Tennessee, 

Shive, J. W. Experiment Station. New - Brunswick. New-Jerse3^ 
Shorey, R. C. Bureau of Plant Industry. United States Department of 
Agriculture. Washington, D. C. 

SiEBEHT, Doroty. West 7th. Street 954. Plainfield. New- Jersey, 
Skuderna, a. W. R o c k y - F o r d . Colorado. 

SmaeeEY, H. R. Soil Improvement Committee National Fertilizer Association, 
6 lO Investment Building. Washington, D. C, 

Smith, A. M. University of Maryland. College Park. Maryland. 
Smith, R. S. Department of Agronomy, University of Illinois. U r b a n a . 
Illinois. 

Snyder, Robert Miflin. College of Agriculture. K a s t - L a n s i n g . ]\Ii- 

chigan. 

Spragite, H. B. Experiment vStation. New - Brunswick. New- Jersey. 
Spxjrway, C. R. College of Agriculture. Iv a s t - E a n s i n g . Michigan. 
Starkey, R. E. University of Minnesota. Department of Baeleriologu'. 
iMinneapolis. Minnesota. 

Stephenson, R. E. Oregon Exjieriment Station. Corvallis. Oregon. 
Stevenson, W. H. Iowa State College. Ames. Iowa. 

Stewart, H. W. University of Wisconsin. Madison. Wisconsin. 
I'RUOG, E. University of Wisconsin. Madison. Wisconsin. 
Turrentine, J. W. Bureau of Soils. United States I)ej)artment of Agriculture. 
Washington,!). C. 

Waksman, vS. E. Experiment Station. N e w - B r u n s w i c k . New-J ersey . 
Waestek, H. E. North Dakota Experiment Station, Agricultural Colkge. 
North-Dakota, 

Ward, Justus C. Rocky Ford. Colorado. 

Weir, W. W. Bureau of vSoils. United States Department of Agiiculture. 
Washington, D. C. 

White, J. W. Pennsyh'ania State College. State - College. Penn- 
sylvania. 

Whiting, A. E. University of Wisconsin. Madison. Wisconsin. 
Whitson, A. R. University of Wisconsin. Madison . Wisconsin. 
WmTTEK, C. A. 614 Rhodes Building. Atlanta. Georgia. 

WiANCKO, A. T. Agricultural Experiment Station. Eafayette. In- 
diana. 

WiEEis, E. G. Experiment Station. Raleigh- North Carolina. 

WiESON, A. M. Department of Soils. University of Missouri. Columbia, 
Missouri. 

WiESON, B. 1 ). College of Agriculture. Cornell University. Ithaca. 
New York. 

WOEFE, T. K. Virginia Agricultural Exy^eriment Station. Blacksburg. 
Virginia . 

Wright, W. H. University of Wisconsin. Madison. Wisconsin. 
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Finland. 

FiiivSka Mosskullurforeningcn, ( Finnisclier Moorkullurverein) . Helsinki. 

Helsingin Yliopiston Naanviljelyskemiallincn laitos. (Praeses : Prof. Dr. J. 
Vaemari). Helsinki. Suomi. 

Maalalouskoelaitos, Maanviljclyskemian jafysiikan osasto. (Landwirtschaft 
liehe Versuchsstation, Abteilung fur Agrikulturchemie und Pliysik) Vor- 
stand : J . Vaemari. 3 ' i k k u r 1 1 a . 

Statens Markforskningsinstitut (Staatlit'lies Bodenuntersucliungsinstitut). 
Vors teller : Dr. B. Frostertis. Boulevardsgatan 2(>. Plelsinki. 

AaIvXonen, Dr. V. T. Professor der Bodenwissenschaft an der Forstlichen 
VersiK'lisanstalt Finnlands. Tunturilaaksonk 17 B. Helsinki. 
vSiiomi. 

Avrnio, Dr. B. Staatliches BodeiiuiitervSueUungsinstiliil, Boulevardsgatan 30. 
Helsinki . 

AiJEK, Dr. Vaino. J)ozent. I'ledrikinkatn 0() B. Helsinki. Suomi. 

Brenner, Widar. (k^ologiska Kommissionen I. Boulevardsgatan 29. Plel.- 
s i n k i . 

k'KosTHRTJS, Dr. Benj. Staallielies B<jdenunlersiieliimgsinstitut. Boiile- 
vardsgaktn 20. H e 1 vS i n k i . 

KokkonEN, Dr. Pekka. Fredrikinkatu Ob B. Helsinki. Suomi. 

SaIvMINEN, Pliil. mag. Antli. liedrikinkalu (>4, A, II. Helsinki. 

France. 

Andre, Prof. Oustave. Professeur i ITnslitut agronomique. Boulevard 
R Lspail 1 20. Paris ((>). 

Bridux, Ch. Direeleur de la Staticui agronomic(ue. Rue Blaise-Pascal 36. 
R o u e 11 . Seine Infer. 

Cayetx, h. Professeur au C\>llege de France el a I’lnstitut national agrono- 
uiique. Place Dciifert-Roebereau (». Paris (14). 

GranviONE, Dr. CJiarles. Ingenieur agronome, Direeteur dc la vStation agro- 
iiornique regionale du Dyon. 14, Avenue Victor Hugo. Lyon (Cote- 
d'Or). 

WrNOGRuVDSKY, Prof. Dr. vS. Iiistitut Pasteur, B r i e- Comte -Robert. Seine- 
-Marne. 


Irtiih Ffce State. 

Haeeissy, Dr. I. ecological Survey Office. Humestreet 14. Dublin. 

Great Britain. 

Iribrary the Rothamsted Bxpenmental Stal ion. Harpenden. 
Library of the School of Agriculture. Cambridge. 

Library of the West of vScotland Agricultural College, f) Llythswood vSquare. 
Glasgow. 

BoswEIA. Prof. P. G. J. Department of Geology. The University. Liver 
pool . 
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Ctarke, G. R. School of Rural Economy. University of Oxford. Oxford. 
Comber, Prof. N. M. AgricuHural Department. The University. Deeds. 
CowiE, G. A. Potash Syndicate. 39, Victoria Street, Westminster. London, 
S. W. I. 

CRANFiKlyD, H. T. ^Midland Agricultural and Dairy College. Sutton 
Bonington. Loughborough. 

CrowTHER, li. M. Rothamsted Experimental Station. Harpenden. 
Herts 

CUTEER, D. W. Rothamsted Exi>erimental Station. Harpenden. 
Herts, 

Davies, W, Morley. Harper Adams Agricultural College. Newport. 
Salop. 

Diamond, T. S. School of Agriculture Cambridge. 

Eeeis, J. C. B. School of Rural Economy. University of Oxford. Ox- 
ford. 

Fagan, T. W. Agricultural Buildings. University College of Wales. A - 
berystwyth. 

GanguI/EE, Prof. N Rothamsted Experimental Station. Harpenden, 
Herts. 

Haneey, Dr. J. A. Agricultural Advisory Office. 22, Berkeley Square. 
Bristol. 

Hendrick, Prof. J . Marischal College Aberdeen. 

HoBvSON, R. P. Rothamsted Exjierimental Station. Harpenden. 
Heits. 

Jones, H. I. Advisory Cliemist. Department of Agriculture. The Univer- 
sity. Leeds. 

Keen, Dr. B. A. Rothamsted Experimental Station. Harpenden. 
Herts. 

Leaf, C. S. School of Agriculture. Cambridge . 

Ling, A W. Agricultural Advisory Office 22, Berkeley vSquare. Bristol. 
Miene, G. The University. Depaitmcnt of Agriculture. Leeds. 

Morison, C. G. T. School of Rural Economy. University of Oxford, Ox- 
ford. 

Neweands, G. Marischal College. Aberdeen. 

Ogg, W. G. Soil Advisory Officer, Edinburgh and East of Scotland College 
of Agricultnrc. 13, Gt*orge Square Edinburgh. 

Page, H. J. Rotliamsted P^xperimental Station. Harpenden. Herts. 
Poeeard, a. G. Chemical Department. Imperial College of Science and 
Technology. London, S. W. 7. 

I^iesteey, R. W. School of Agriculture. Cambridge. 

Puri, Dr. A. M, Rothamsted Experimental Station. Harpenden. 
Herts. 

Robinson, G. W. University College of North-Wales Department of Agricul- 
tural Chemistry. Bangor. 

Russeee, Sir E j . Director Rothamsted Experimental Station. H a r p e n * 
den. Herts. 

Saint, S. J. The University. Department od Agriculture. Leeds. H. 
Sandon, H. Rotliamsted Experimental Station. Harpenden. Herts, 
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Scott Robertson, G. Chemical Research Division Queen’s University. Bel- 
fast. 

Skinner, C. E. Rothamsted ICxperimental Station. Harp e 11 den. 
Herts. 

Thornton, H. G. Rothamsted Experimental Station. Ilarpenden. 
Herts. 

WaeEACE, T. Agricultural and Hortit'iiltural Research Station. Bristol. 
Long Ashton. 

Williams, Rice. Department of Agriculture University College of North 
Wales. Bangor. 

Wieson, T. O. Harx)er Adams Agricultural College. Newport. Salop, 

India. 

Foweer, Dr. (L Consulting Chemist. Nasik. Bombay Presidency. 
Howari>, a. Institute of Plant Industry. Indore. Central India, 
Tamiiane, V. A. Soil Idiysu'ist to the (government of Bombay. Dist. 
Poona. Manjri Farm. Bombay. 

We^t Indu s. 

Library of the Imperial College ot Tropical Agriculture Trinidad. 
Hard^", Prof. h\ Imperial College of Tropical Agriculture. Trinidad. 

Sudan. 

Joseph, Dr. A. V Wellcome Tropical Resc-an h Lalx^ratories. K h a r t o u m 


Australia. 

Library of the University of Adelaide. Glen Osmond. South Au* 
stralia. 

Ken, H. W. Bureau of Sugar Experiment Station. Agricultural Department 
Brisbane. Queensland. 

l^RESCOTT, Prof. J. A.. Waite Agricultural Research Institute. University, 
of Adelaide. Glen Osmond. vSouth Australia. 

Canada. 

Library of the Dominion Chemist Central Ext)erimental Farm Ottawa. 
Eeeis, J. II. Mimitoba Agricultuial College. Winnipeg. 

Jones, D. PI. Department of Bacteriology, Ontario Agiicultural College. 
Guelph, Ontario. 

LocmiEAD, A. G, Dominion Bacteriologist. Central p:x| 7 eri mental Fanu, 
Ottawa. 

Newton, J. D. University of Alberta. Edmonton, 

Wyatt, F. A. University of Alberta. Edmonton. 
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New Zealand. 

Rigg, T. The Cawthron Institute. Nelson. 

South Africa, 

Division of Chemistry of the Department of Agriculture. Pretoria. 
MaI/HERBE, B. a Ph. D. I. de V. Professor voor Dandbouwchemie de Univer- 
siteit Stellenbosch. Stellenbosc h. 

Greece 

Bcole Superieure P'oresti^re. Rue Michel Woda 20. Athene s. 

Soci^te Hell6nique d' Agriculture. Rue de rUniversit^ 53. At h cues. 
GEORGAEAS, Prof. Dr. Gc‘orges C. Directeur du Bureau g^ologique de Greece. 

Minist^re de TBconomie Nationale Rue Sepolion 150 A thanes. 
I/IATSIKAS, Dr, Nik, Agrogdologue du Bureau ge(3logique de Grece. Ministere 
dc rBconomie nationale A t h ^ n e s 
MiCiiAEOPOUlvOS, Dr G M. Thcmistokleous ^ A t h e n e s 
PaeiaTSEas, Pholios G Director of tlie Central Agricultural Laboratory. 
A t h ^ n e s 

RENTieris, Dr. Const Rue Mams o. Athenes. 

Hondufas, 

MaGisTap, Oscar C. Tela Railroad Company. Tela. 

Hungary 

Institut fur Okonomuschc Geologic an der Universitat (Vorsteher : Prof. 

Dr. L. V Ldezy) DvSterh^/.y u ^ Budapest, VIII. 

Konigl. Ung. C^ologische Reichsanstalt Stef^nia - lit Budapest, 

VII. 

Landes - Cliemisclies Institut. Kelety - K 4 roly - litca 24 Budapest, II. 
BaI/EENEGGER, Prof. Dr. Robert. Prof, fur Bodenkunde an der Kon. ung. 
hoh. Lehranstsalt fui Gartenbau, Doz^ent an der Universitat. V^rmezd- 
ut ID. Budapest, I. 

Diceniy. Dr. D(‘Sider. Direktor des K. ung. Ampeologisdien Institutes, 
Debroi “ lit 15. Budapest, I. 

Doby, Prof. Dr. Geza. Direktor des Agrochemischen Institutes der Volks- 
urirtschaftlichen P'akultat. Szerb-iitca 21. Budapest, IV. 
Gyorpey, Dr. Stephan, o. o. Professor an der Universitat. Iskola-iitca 29. 
Szeged, I. 

Kreybig, Dr. Ing Ludwig von. Ingenieurchemiker. C s e r h a t s u r d n y . 
Nogrddmegye. 

Maros, Dr. Bmerich. K ung. C^ologe Reiclisanstalt. Stef dnia - lit. 14-16. 
Budapest, VII. 

PimERT, vSigmiuid, Seminar Direktor. Damjamch li. 28-a II. 19. Buda- 
pest, vn. 
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Salacz, Dr. Ladislaus. K. ung. Adjunkt am K. ung. Ampeologischen 
Institute. Debroi - ut 15-17. Budapest, IT. 

ScHERF, Irig. Kmil, Ingenieurchemiker, Teclmische Ilocliscliule, CliemiscU. 
I^abor. d. geol. Lelu-stukles Muegyetem, Hptg. 52, Budapest i. 

*SlGMOND, Prof. Dr. A. von. Technisclie Hochschule. Muegyetem, Me2,6gazd. 
ckem. teclin. tanszek. Szent - (iellertt^r. 4. Budapest, I. 

Timko, Dr. Kmerich. K. ung. Cliefgeologe iind Oberbergrat, K. ung. (kolo- 
gisclie Reielisanstall . Stefania - ut. 14-1O. B u d a ]) e s t , VII. 

Treitz, Peter. K. ung. Agrodiefgeologe imd Oberbergrat, K. img. (k^ologisdie 
ReicUsanslalt. vSteldnia - ut j 4-10. Budapest. VII. 

Ulicsny, Kartl. K. ung Inspektor am K. ung. Ainpeologischen Institute. 
De]>roi - lit. j 5. B u d a p e s t , II. 

Vajda, Ing. Ivdmund Privatdozent an der TeeJmisehen IlocUschule. Bim- 
bo - utca ()-a. B u d a p e s t , IX 

Vital. Anton. Horer an der Te< linischen Hodisehule. Kydl-iitca ii Bii- 

d a p s t . II 


jf/a/y 

Direzione (Vneralt. dell’Agiiroltuin Direttore (kiii lak Prof. Gr. Uff A. Brtzi. 
Via Venti Settembre Roma 

R Istituto ,Su}H'noje Agraijo. Gabinetto di tk^ologia Diiettore : Prof. Dr. 
(b Dk An<;elis D O.ssaT Perugia. 

Unione delk* Cattedu* ambulanli di Agricollura Italiane, Direttoie Geneiale 
Pr(3f. ivniieo biLKNi. Piazza ^ronlecitorio 115 Roma. 

AvaTTANEo, Pi of Rtuuualdo Via LikuHo l Roma. 

BohgiieSAN’i, Dr. (b A. R Chef du vS<.‘iviee seientifique agrieole. Imstitiit Inter- 
nal ion<il ci’Agricull ure Villa Umberto I P» o ni a (10). 

Cauda, Prof. Adolfo. R, Dldulo Teiuiieo A .s 1 1 . 

CrEJVIA. Ing Dr. Camillo (bologo Capo. R. Utlk 10 Cxeologieo, Via Santa t''u- 
sanna 13. R()m.) 

I)E AngELIS v’OssaT, Prof, (b De. Via Cdatafimi 21. Roma (21). 

De Cillis, Prof. Iknanuele R. I.stituto vSuperiore Agrario. P o r t i e i (Na- 
poli). 

Del Pelo Pardi, Ing. Giulio Piazza Mattei lo. Rom a . 

IjIORIXANO, Prof. Pederigo. Diretlore deirisliluto di IVLeceanica Agiaria. Piazza 
Cavour 4. Milano 

CrovANNONi, Ing. Drncsto. Via Tomio M5. Roma. 

MuneraTI, Prof. Ottavio. Direltore dcdla R. Stazione di Bieticollura. R o - 
vigo. 

Neppi, Prof. Carlo. Direttore della Cattedra Ambulanle di Agricoltura, Fer- 
rara. 

PanTANELLL Prof. Bnrit'o. Direttoie clclla Stazione spcrimentale di Arido - 
coltura. Bari. 

PeroTTI, Prof. Dr Conte R. R. Stazione di Patologia Vegetale. Via Santa 
Susanna 13. Rom a . 

PEYRONEL, Prof. Beniamino. Vice Direttore della R. Stazione di Patologia Ve- 
getale. Via Santa Susanna 13. Roma. 
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PlNOECsri, Prof. Domenico. Direttore della Cattedra Ambulante di Agricoltura, 
Mahc e r a t a . 

PraTOEongo, Piof. Ugo. R. Istitiilo Superiore Agrario. Daboratorio di indu- 
strie agraric. Milano. 

Raineri, Dr. Luigi. Delegazione per la Propaganda del N’itralo di Soda. 
Via Venti Settembre 58. Roma. 

Rossi, Dr. Prof. Giacomo. R. Istituto di Batteriologia Agraria. P o r t i c i 
(Napoli), 

Samaranx, Prof. PVanco. Direttore della Stazione di Batteriologia Agraria. 
C r e m a (Cremona) . 

TobeER, Dr. Oscar. A g nano Pisano. 

Japan, 

Adachi Dr. Agr. Masaslxi Institute of Agricultural chemistry, Hokkaido Im- 
perial University. Sapporo. 

HUDISE, Siza. The Kagoshima Imperial College of Agriculture. Kago- 
shima. 

Imai, Dr. M. Division of Soils, Imperial agric. Experimental Station. Kishin- 
g a h a r a . Tokyo. 

Kjda, Prof. Y. Imperial College of Agriculture and Porestr>^ Miyazaki. 
Masashi, Dr Agr. Adachi, Iiistitut of Agricultural Chemistry, Hokkaido 
Imperial University Sapporo. 

Miyake, Prof. Agr. Koji. College of Agriculture, Hokkaido Imperud University. 
Sapporo. 

Seki, Prof. Dr. Toyotaro. Division of Soils, Imperial Agricultural P^xjierimen- 
tal Station. N i s h 1 g a h a r a . Tokyo. 

Takaishi, Dr. H. Institute for Training of Teachers of Agriculture. Agricultural 
College. K o m a b a . Tokyo. 

Tamachi, Dr. Ishio. College of Agriculture. Hokkaido Imperial University. 
Sapporo. 

Latvia. 

Prey, Fraulein Dr. L. Ritterstrasse 53. W. 6. Riga. 

WiTYN, Johann. Marienstrassc 64. W. 15. Riga. 

Lithuania. 

Geoloijos Kabinetas Lietuvos Universitetas. (Directeur Prof. Dr. G. L. 
Smit Sibinga). Kaunas. 


Norway. 

Bibliotliek der Landwirtschaft lichen Hochschule. si. pr. Oslo. A .s . 
Bibliothek der Landwirtschaftlichen Hochschule Norwegens. A s . 

Det Kongclige Frediiks Uni versitet Museum. AdreSvSe " Universitetes Kasserer 
Oslo. 

Geologische Landesanstalt Norwegens. Kronprinsens gatan. Oslo. 
Norges Statsbaners Hovedstyre, Geolog Rosenlund. Jernbcinetor vet 8-9. 
Oslo. 

BjdBXYKKE, Prof. Dr. K. O. As. 
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FjElySTAD, Anders, Councillor. Ring. 

GaardER Dr. Torbjom. I<alx>ratoriums-Vorsteber. Biodiemisk-Eaborato- 
riuin, Bergens Museum. Bergen. 

GIvOMME, Hans. Dozent, Bodenlal)oralorium der Landw. Hochscliule Norwe- 
gens. A s . 

GoedschmidT, Prof, Dr. V. M. (k?ologisclies Museum, Universitels min. 

Institut. Trondjemsveien 23. Oslo. 

HaGEM, Prof. Dr. Oscar. B(Aanis('hes Labor at or ium. Bergen. 
IlERvSAtJG, Sekreliir O. J )et kgL .selskap for Norges vel. Bondernes bus. Oslo. 
HobTEDAiiE, Prof.Dr. Olof, Univer.sitelels geologische-paleonlologiske institut. 
Toieii. Oslo. 

Hoetsmark, Stuatsrat B. Bygdo pr. Oslo. 

Koedekup, Direkt0r C. F. Jk^rgens Mu.seum. Bergen. 

Lindeman, Docent Jobs, As si. ])r. Oslo. 

ScilETElJii, Prof. Jacob < »eologiscbes Museum. Oslo. 

TraEN, Docent A. R. As si. pr. Oslo. 

WoGT Prof. Di. J. H L. Norgis lekni.ske b0i.skoles geologiske institut. T r o n - 
d h j e 111 . 

Pidesiinc. 

MenchikovvSKY, Dr. Felix. Agricultural JCxjxrimental vStation. T e 1 A \ i \ . 
RACZKfyWvSKl, Heniy Agricultural Chemist, Dept, of Agriculture. Haifa. 
Mount Carmel 

Rp:ifenbERO., Adolf. Hebrew lTni\ersily, Institute for Chemistry. Jeru- 
s a 1 e 111 . 

WiNNiK, Ir. Mcir. Ingeuiieiir-cbimiste. T>irecteur des lalxiratoires el dcs 
Cluiiii])s d'lvsperiencx*. M i k v b -Israel pr(^s Jaffa. 

Holland. 

Bestuur Waterschap VoIleiiUovc, Prov. Overijssel. V o 1 1 e n b o v e . 
Direc'tic van het Landlxiuwkundig bureau van bet Kali-Syndikat (den Herr 
H. Lindeman). Bootlrstraat 13. Post bus 03. IT l r e c li t . 
Ploogheemraadsciiap van Rijnland. L e i d e n . 

Ingenieiirsbureau v-h J. van Ha.sselt eii de Koning. van Bercbenstraat 23. 
Nijmegen. 

Institut gn>logi(|ue de FITniversile d'Agriculture. (Directeur : Prof. J. van 
BarEN). W a g e n i n g e n . 

N. V. Kuustmestliaiidel v-h IIUESIIOF on Co. Malicbaan 32. Utrecht. 
Rijksboschbouwproefstation. Directeur : F). HESSEEINK. Rijksstraatweg 3. 
W a g e n i n g e n . 

Rijks Geologiscbc Diensl. (Directeur Dr. P. a'EvSCii). Spaame 17. H a a r 1 e m . 
R K. Nederlandsc'he Boeren - en Tuindersbond. 113 Juliana van Slolberg- 
laan. s' G r a v e n b a g e . 

Staatslxiscbbedrijf. Museumlaan 2. Utrecht. 

Bije, Ir. J. G. Ingenieur van den Haarlemmermeerpolder. Ilanrlemmermeer. 
H o o f d d o r . 

FngeehardT, Ir, J. H. Rijkslandbouwconsulent. Noorderstationsstiaat 
74 A. Groningen. 
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GKRREtSEN, Dr. F. C. Directeur van Het Rijkslandbouwproefstation. Af* 
deeling Bacteriologie. Kemskanaal Z. Z. i. Groningen. 

Hissink, Dr. D. J. Director Agricultural Experimental Station, Section for 
Soil Science (Pedology). Flerman Colleniusstraat 25. Groningen. 

Hudig, J . Directeur van de Afdeeling voor de Cultnur op zand~ en veen-gron- 
den van het Kijkslandbouwi>roefstation. Groningen. 

I/IGTENbERG, Ir. J . F. Zeestraat 102. s’ G r a v e n h a g e . 

Panhuys, Jlir. Ir. C. K. W. van. Carel van Bylandtlaan 3. s' Graven* 
h a g e . 

Sack, Dr. J. Seheikundige nan de \ierde afdeeling van het Rijkslandbouw- 
proefstation. H. W. Mesdagstruat 58*. Groningen. 

SpEK, Dr. Jac. van der. Seheikundige Rijkslandbouwproefstation, Aid. v. 
bodernkundig onderzoek. Herman Colleiiiusstraat 25 Gioningen. 

Ztjistra, Dr. K. Directeur van de plantkundige afdeeling van het Rijksland- 
lx)uwproef station te Groningen. Ikmskanaal Z. Z 1. Groningen. 

Dutch Indies. 

AJgemeen Proefstation der A. V. R. O. S Sumatra's Ooslkust. Medan . 

Algemeen Proefstation voor Thee, (Directeur Dr Bernard) . Buiten- 
zorg Java. 

Dell - Proefstation Sumatra's Oostkust Medan. 

Gouvernements Kinsproef slat ion, Tijnjiroean P e n g a 1 e n g a n bij Ban- 
doeng. 

Laboralorium voor Bodernkundig onderzoek van het Algemeen Proefstation 
voor den Dandbouw B u i t e n z o r g J.iva 

Laboralorium vcKir Materiaal - ondbrzoek, Tcchnische Hoogeschool. Ban- 
doeng. Java. 

Proefstation Besoeki (Directeur Dr. Arisz. Besoeki. Java. 

Proefstation Malang. (Directeur Dr. Uetee) Malang Java. 

Proefstation Midden Ja\a. S a 1 a t i g a . Java. 

Proefstation voor de Javasuiker - Industrie P a s e r o e a n . Java. 

Proefstation voor het Boschwezen. Builenzorg. Java. 

Redactie van de Indische Culturen S o e k a b o e m i . 

Proefstation voor Vorstenlanden Tabak Klatten. Java. 

Rubberproefstation West Java. (Directeur Dr Bernard). Buitenzorg* 
Java. 

Wetenschappelijke dienst der R. C. M. A. G a 1 a n g , S. O. K. 

Beumee - Nieuweand, Ne\T Buitenzorg. Java. 

Bosch, A. D. H. Suikerfabriek " Pangka Tegal. Java, 

Bosscha, K. a. R. Theeonderneming. Malabar. 

DEUSS, Dr. J. J, B. Seheikundige aan het Theeproef station. Buiten- 
zorg. Java. 

Harretoed, Dr. Ph. van. Directeur van het Proefstation voor de Javasui 
kerindiistrie. Pasoeroean. J ava. 

Harreveed - Lako, C. H. van. Pasoeroean. Java. 

Hoetman, P, W. Chef proeftiiinen der Handelsvereeniging Amsterdam Paree 
(Karang Dinoja). K e d i r i . Java. 
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KaEEEI^E, 1. i. B. W. Chemiker. s. f. S o e m b e r d a d i e Java. Kras 
vSS/0. h. 

ElElBOSCH, Br. Gouv. Kinaproefstation Tjinjiroean. Pengalengan. 
(bij Bandoeng) Java. 

K6NIGSBERGER, Dr. V. J C li e H b o n . Java. 

SCTIEIBENER, Br. E. E. Assistent bij liet laboratorium voor Bodemkundig on- 
derzoek van liet Algemeen Proefslation voor den Eandbouw. Buiten- 
z o r g . Java. 

TencwaeE, Br. T. A. P a s o e 1 o e a n . Java. 

White, It. J. Th Ploofd vanhel Laboratorium voor Bodemkundig onderzoek 
van bet Algemeen Proefstation vooi den Landbouw. Buitenzorg. J ava. 

WuEFF, Ir A. Landbou wconsulent . Buitenzorg. Java. 

Polaiid. 

Champ d'ex]:)^rienc(\s agricoles a Koscielec . Posle Kolo , boit(‘ ^ lettres, skr- 
zynka dolistdw Ko. 22 Kolo. 

Division d'lvxp^riencs et de vSciences de la Societe Centro le d 'Agriculture a 
\^arsovie. Rue Kopernika \o. V a r s o v i e . 

l'(<3’'er de la Culture Agricole et du Cliamp d 'Experiences a Staiy - Brzesc. 
8 t .0 r y - B r z e s c , poste Stary-Br/esc-Kryawski. 

Inst it lit de CJiimie Agricole a I'Ecole Centrale d'Jxonomie Rurale. (Dir. 
Pi of. J. MiKtJEOWSKi - POMORSKI). Rue Miodowa 23. Varsovie. 

Inslitut der Agiikulturchemie und Bodenkunde an der PoEdechnischen Hocb- 
scluile, Vorstand : Pi of. Dr. J Zoccinski bei Lwow. Dublany. 

Iiistitut fur Bodenkunde der TTnuersilat Posen, (Instyiut Glcboznawezy 
Univeisitetu y Paznianiu) (Diuctor: Piof. Dr. P. Teri ikowsky). Maxo- 
wlecka ^ 2. P o z n d n . 

Londwirtscliaftliclie Versuchsanstalt. Post Loniza skr. 32 Kisielnics. 

Section (PMologique) de la vScience du Sol du Musee de I’lndustrie et de I'A- 
gricullure. (>0, lue Krakowskie-Przedmiescie. Varsovie. 

Stacja Ddswiadezzalna Pomouskiej Izby I^olniczei (Station Agricole de la Cham - 
bre Agricole de PomCTania ) Szopena 22. T o r u n . (Thoru). 

DxVBROWO, Antoni. Agronome du district Stonim Voyvodie : Nowogrd- 
d e k , poste Stonim ; Wydzial powiatowy. 

Bmochowski, Br. Roman, Rue Bagatela 12a m. 13 Varsovie. 

Gabriee, Br. Jerry. Czernierwice. Olganowo, Bistrict Woclawek. 

C>TJRSKI, Prof. Janusz Henryk. Professeur de la Culture des Plgntes. D u - 
b 1 a n y pr^s Lwow. 

GYBUI.SKI, Br. Benjamin. Birecteur du Foyer de la Culture Agricole et du 
Qramp d’as]ieriences. K i e 1 c e , poste Skalbmierz, Sielec. 

Komar, Br. Maksymiljan. Birecteur du Foyer de la Culture Agricole et du 
Champ d 'experiences A Opatdwiec. Opatdwiec, poste Starozreby, 
Bistrict Plock. 

Mieczynski, Br. T. Institut P^dologique. P u 1 a w y . 

Miki^ASEWSKI, Br. Slaw. Rue Szopena Oi . Varsovie. 

PaTasinski, Romuald. Birecteur de la Station Agricole d’exp^riences h Kutno. 
K u t n o . 
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SiKORSKi, Prof. Ing. Tadeusz. Professeur de la chaire du G 4 nie Agricole k PU- 
niverrite de Cracovie. Rue Studencka 4. Krakdw (Cracovia). 

Skotnicki, Prof, Inz. Czeslaw. Recteur de la Politechnique de Varsovie. 
V a r s o V i e . 

Starzynski, Prof, Dr. Zygniimt. Pedologisches Institut der J agiellowsclieu 
Universitat, K r a k 6 w . 

SzPUNAR, Tomasz. Directeur du Champ d'e3q:)eriences k Bionic, poste 
lyeczyca, voyvodie Dodz. 

SzTURM, J6scf. Director du Foyer de la Culture Agricole et du Cliaiu}) d ’ex- 
periences a Poswietne. P 1 o n s k . Poswietne. 

Terl,ikowski, Prof Dr. F. Mazowiecka 42. Pozndn. 

Tomaschewski, Dr. J. Institut PMologique. P u 1 a w y . 

Trepka, Franci&zck. Directeur du Foyer de la Culture Agricole et du Champ 
d’expericnces k Stary-Brzesc. Stary-Brzesc. Kry^wski-Stary- 
Brze.sc. 

Weodek, Prof, Jean de. U. J. Aleja Miskiewicza 17. K r a c 6 w . 

ZiEMiECKA, Mme Dr. Jadwiga. Marszalkowska 73. Varsovie. 

Z6ecinski, Prof. Dr. Jan. Polytechnische Hochscliule. Dublany bei 
Lw6w. 

Portugal. 

3^ Sec9ao da Esta9ao Agraria Kacional. D i s b o a ~ B e 1 e m . 

Rumania^ 

Institut Geologic al Romaniei. Soseaun Klisileff 2. B u c u r (' s 1 1 . 

Lal:)oratoire de Geologic, IMin^alogie ct Agrog<k>]ogie de la Scoala Supe- 
rioaia de Agricultura Herastra (Directeur; Prof. Dr P. EncouIvESCOU). 
B u c u r e s t i . 

Naturwissenschaftliches IMuseum von Kischinetf. (Mueul National din Chi- 
sinau) Vorsteher : Dr, K. Fia)ROV, Chisinau . Basarabia. 

BNCOUiyESCOU, Dr. P. G^ologue chef k Tlnstitut geologique de Roumanic, 
Kiselef 2 . B u c u r e s t i . 

Kerekes, Dr. Stephan. Cliemiker in der Zuckerfabrik. Fabrica de Saliar. 
T a r g u - M a r e s . 

Protopopescu Pare, Prof. Em. I. Prof. supl. a I’Ec'ole Pojyteclinique 

logique, Chef k ITnstitut (ieologique. vSoseaua Kisilctf 2. Bucuresti. 

SaideE, Dr. Teodor. Chimiste chef k I’lnstitute Geologique de Roumanie, 
Section Agrogwlogiqiie. Kiselef 2. Bucuresti, 

Serb-Croat-Slovene State, 

Bodenkundliches Institut der land- und forstwirtschaftlichen FakultSt der 
Universitat. Mazuranocev trg 24. Zagreb. 

Seiwerth, Prof. Dr. Ing. Adolf. Vorstand des Bodenkundlichen Institutes der 
Universitat. Mazuranim trg 24. Zagreb. 

Russia . 

Institut der Bodenkunde und Ge<3botanik der Mittelasiatischen Staatsunivcr- 
sitat. Obuchuwsky 14. Taschkent. 
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Direktor : Prof. Kostiakow' y Petrowsko - Rasumowskoje. M o s k a u . 

I^aboratoriiim fiir Agrikulturcbemie und Bodenkunde bei der Kazan 'schen 
Universitat. Kazan. 

Landwii'tschaftlichcs Institul. (Rektor : Prof. A. Haygorobow). Weissruss- 
land. KreivSbezirk Orscha U. S. S. R. G o r y - G o r k i . 

Moskaii « Koinilee der Pedologie. Smolensky, Bulw, 57. Moskau. 

ABoniN, R. I. Institul der Bodctikunde und Geobotanik. Obuchowsky, 14. 
T a s c h k c n t . 

AkanaSvSIEFF, l^rof . j . N. Ivandwiitscliaftliclies Institut. Weissrussland. 

R u s vS 1 a n d . 

Antonokf, IVau M A Pedologiii der Pedologisc’hen Section des Staals-Insti- 
tutes der Versuchs-Agronomie. Zagorodny prospect, 28, w. 40. Lenin- 
g r a d . 

ArciiangkEvSKY, Frau K A Wasdy-Insel, 5 Linie, 46, w 25 Leningrad. 

BeSvSonoff, Prof A. I. l*rof der Pedologic des Samara -Hochinstitutes der 
Landwirtschaft. Vosnesenskaja i Samara. 

l)iMO, Prof N A Institut der Bodenkunde und Geobotanik. Obuchoffstrasse 
I I' a s (' h k e n t 

DomraTSCIIEFF, F'rau Jv A v^tr, cter Friede, 28, w. 18. Leningrad. 

FieaToff, Prof. ]\I. Universitat, Institut der Landwirtschaft. Mocliowaya, i. 
IM o s k a u . 

(tKdroiz, Prof K. Forst institut Leningrad. 

Ggtnkl/V, Prof. K 1 ). Landwirtsiliaftliches Institut. Tschajkowsky str., 1. 
t ‘ n 1 n g I ad. 

(rORSCiiKXiN, Prof. K. P. Sihiricn-Landwirtscliaftliche Akademie, Setkion Bo- 
denlcunde. O m s k . 

irKMMKRbiNG, l*rof. W. W. ^ '.ranatny pereulok, 14. Moskau. 

lEEYiN, R vS. Komitee dei Bodenkunde. Smolensky bulw., 57. Moskau. 

ImsciiENKTZKY, I Z Pedologe des Moskau -Komitee der Pedologie. Spassky- 
strasse, Krasnoprudny ])ereulok g w. 8. M o s k a u . 

Jarieoff, Prof A A Wosdwijeiika, 5 (rosplan. Moskau. 

Kaeugin, N A Leitei des Samara-PIochinstituts der Landwii'tschaft. Ilyin- 
skaya -str. a sse j ] ^ S a m a r a . 

Kassatktn, Ih-of INI i n s k . 

Katzinskv, N A. Gehulfe dts Verwalters der IMoskauei Veisuehsstation. 
Moskaii-Kiewo-Woioneg Fbscuibalm. Station : S o b a k 1 n o . 

KirSvSaistoff, I’rof. A. Director d€\s Weis.srussi schen Wisscnschaftliclxen Insti- 
tuts fiir Moorkunde, TvT i n s k . 

Keawdiensko, K. AI. Institut der Bodenkunde und (^eoTxrtanik. Obuchoff- 
struvsse, 14 T a s c h k e n t 

KrAvSSBck, Prof. A. A Viisily-Insel, u Linie, 42, w. ii. Leningrad, 

Krawkoff, Prof. S. P. Vasily -Insel, i(> Linie, 2g. Leningrad. 

KrokOvS, Prof. W. J. Handel sstrasse, 5, w. g. Odessa. 

KurbaTow, Prof. N. I. Taslxkeut University. Tashkent. 

KuSENOFF, PTau O. J. Geographisclies Institut. Mojka, 122. Leningrad. 

Kusmin, M. S. VersuelEsstation. S a r a t o w . 

KtjTEKR, Frau K. N. Borissoglcbsky per, 6, w (>. Moskau. 
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I/EBEDEFF, Prof. A. F. Prof, der Rostow Universitat imd Chef der hydrolo- 
gischen Abteilung. Rostowo-Nachtischewansche lyandwirtschaftliche Ge- 
biet-Versuchsstation. Rostov. 

Lebedjanzeff, Prof. A. K. Versuchsstation. Tula-gouw. Schatilowo. 
IvEWITzky, Prof. A. P. Granatny ijer., lo, w 2. M o s k a u . 

Murawejansky, S. M. Landwirtschaftliches Institut. C h a r k o w . Klein- 
russland. 

Negodnoff. J. K. Landwirtschaftliche Versucksstation. Taschkent. 
Turkestan. 

Neustruev. Prof. Dr Serge. Professor fiir Geographie des Bodens an der 
Geographischen Hochschule (beim Geogr Institut). Mytninskaya nabe- 
regnaya 0, log 2. Leningrad. 

Nickitin, W. W. Ural. Landwirtschaftliclie Versudisstation. Pern. 
Nojin, L. L. Smolensky bul., 51, w. 18. Moska u . 

Oppokoff, Prof. B. W. Prof der Hydrologic am Kiew-Polytechnischen Institut. 
K i e w . Kleinrussland. 

Oreoff, M. A, Institut der Bodcnkunde und Geobotanik, Obusclioflslrasse, 14. 
Taschkent. 

Oreoff, S. P Landwirtschaftliclie Versuchsstation. Wjata - gouv K o s s a . 
Pankoff, Prof A. M. Berg>Landwirlschaftliches Institut. W 1 a d i k a wk a s . 
Paweoff, B. F. Berg - Landwirtschaftliches Institut. Bodcnkunde Sektion. 
W 1 a d 1 k a w k a s . 

POEYNOV, Prof. Dr. Bori.s. Professor fur Geologic und Bodcnkunde an dcr 
Poljtcchnischen Hochschule. Spasskaja, 2. log. 5. Leningrad. 
PorfiriEFF, N. D. Neu-Komissariatskaja 4, w. 5 Kazan. 
pRASwSOi,OFF, Prof. L J. Vasil > Ostr 12 Linie m. 33, log. i cS. Leningrad, 
Prociioroff, Prof. N. J . Geograjibisches Institut. Nojka, 122. J., e n 1 11 g r a d . 
Remisoff, N. a Tsclicrnischewskystrasse 6 C h a r k o w . Kleinrussland. 
Rosoff, L. P. Alte Strasse To-15, w. 3. Petrowsky - Rasuinowsky. M o s k a u. 
Saitzeff, N. M. Universitat, Institut der Landwiitschaft. Mochowaya, i. 
M o s k a u . 

SawarEnsky, P\ P. Lei ter der Geologic der I. Movskau-Staatsuniversitat. 

Trubnikowsky pereulok, 26, w. 18. M o s k a u . 

ScHOKAESKY, M.lle Z^naide. Rue R^tchani Pi^tchatnikof 27. app.19. Le- 
ningrad. 

SciiRtucK, Prof. A. A. Tabackkultur - Versuclisinslitut. Postkasten 55. 
Krasnodar. 

SCHTSCHEGEOFF, I. L Lei ter der Pedologie des Saratow-Landwirtschaftlichen 
Plodunstituts. S a r a t o w . 

Sciiuega, Prof, I. A. Prof, der Pedologie des Don- Hoch- Instituts der Land- 
wirtsehaft und der Melioration. Nowotscherk assk. 

Sergeeff, Frau B. J. Bxcursion-Station, Lachta. Leningrad. 
Skworzow, G. A. Institut der Bodcnkunde und Geobotanik. Obuchowsky, 
14. Taschkent. 

Skworzow, G. a. Institut dcr Bodcnkunde und Geobotanik. Obuchowsky^ 
34. Taschkent. 

vSmirnoff, j. j. Ural - Landwirtschaftliche Versuchsstation. Perm. 
SOCKOEOFF, N. N. Mocliowaja str., 5, w. 6. Leningrad. 
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SOKOEOFF, A. W. Vorsteher des Agrochemisclicn lyaboratoriums der Radomys- 
ler Versuclisstation. I r s c li a . (k>uv. Kiew. 

vSOKOWWvSKY, Prof. A. N. Prof, der Bodenkunde an der Universitat, C h a r - 
koff . 

TiciijCEFF, PYan I,. W. Str, der rotlien Rothe, 54, w. 45. Leningrad. 

Tiseniiausen - KostCckewitsch, Prof. A. W. Prof, der Geologie imd der 
Pedologie der Smoleirsk-Blaatsiiniversital. Smolensk . 

TroiTZKY, K. P. TTniversitats Institul der Landwirtschafl. Mochowaja, 1. 
M o s k a u . 

Tueaykofk, Pi of. N. M. Agricultural JCK})er3mental Station. Sara tow. 

TfJEiN, A. P. Staatsuniversitat, Agrarfakultat. Petrowsky-Rasumowsky, 
P e r m . 

Tumin, Prof. G. M. Stein-Steppische Versu(‘lisstation. T a 1 o w a j a . Wo- 
ronestii - ( »ouv. 

Turin, J W (>rusinskaja ^ w. j K a s a n 

TrRREMNOFK, Prof S J LandwirtscUciftliclies lUvSlitut. Krasnodar, 

WarU(;in, P. I) (oosser Tolmatvsdrewsky pereulok iS, w. q. 

WiNoKUROFF, W. A. Sibineii ~ LandwirtscUaftliche Akademic. Omsk. 

WosivRESENSKY, M iN\ Iiistitut dci i>odctikim<l(‘ und Geobotariik. ObucholT- 
strassi\ J 4 . 'F a s t' ); k e n t . 

WysoTZSKY, Prof, 1)1 ir S Piofe.^sor fur I'or.stkiinde und Waldbau. Tschaj- 
kiwskdvSt ias.se p T. C h a r k 1 v (Ukraine). 

Zachar< 3FF, Prof S A Prof, der Pedokigie des Kubaii-LandwirLscliaftlichen 
Hoeliinslilules, Gunib.skayastiasse 5^ U. S. S. R. Tiflis. 

Zaitzeff, N. Universitat, Iristitut der Landwirtscliaft Mochowaya i, 
IVI o s k a u . 

Zawaritzky, W. N. Trubiiikowsky per. 19, w U- Moskau. 


Swee/t^n. 

Skogsliogskolans bibliothek. P)xperimtentalfaltet . 

Kgl. Lantgruksakademien. S 1 o c k h o 1 m . 

Kgl. Vetenskapsakademien S t o c k U o 1 m. 

Imnds universitets geologiskmineralogiska institution. Lund. 

Statens Keini.ska Station i Orebio. (Uirektor ; Ur. Gottfrid Nannes). 0 - 
r e b r o . 

Statens skogsfursoksanstalts naturv^etenskapliga avdelning. P: x p e r i m e n - 
talfaltet. 

Svenska Mosskulturforeningcn. (Direktor : Ifugo Osvaed). Jonkoping. 
Sveriges geologiska undeisokning. Stockholm, 50. 

\'axtbiologiska institutionen. Uppsala. 

Andersson, Prof. Dr. fil. Gunnar. D j u r s h o 1 m . 

Arrhenius, Dr. fil. Olof . Gamla Ilaga. Stockholm. 

Assarson. Lie. fil. Gunnar. Sveriges geologiska iindersokning. Stock- 
holm, 50. 

Backeund, Prof. Helge. Uppsala. 

Barthee, Prof. Giristen. Bxperimentalfaltet. 
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Bckermann, Dr. fil. Hairy von, Bergsingenidr. B j u s n e . 

BckstrOm, Lie. fil. Gunnar. Sveriges geologiska undersokning. Stock- 
holm, 50. 

FetliTzen, Prof. Dr. fil. Hjalnias von. Direktor der Acker bauabteilung. 
vSchwedische Landw. Centra I-Versuchsanvsta It bci Stockholm. Bxperi- 
mentalfilltet. 

F'LODKVIST, Herman. Jordbrnkskonsulent. Orebro. 

Gavelin, Dr. fil. Axel. Overdirektor. Karlavagen, 28. IV. Stockholm. 

Giobel, Cannar, cJq Dr. C. Bahthel. Kxperimtalfaltet . 

Halden, Dr, fil. Bertil. Lektor. Experiment a Ifaltet, 

Hedlttnd, Prof. Dr. fil. Teodor. Akarp. A 1 n a r p . 

PIESSELMANN, Prof. Dr. fil. Henrik. D j u r s h o 1 m . 

JOHANSvSON, Dr. fil. Simon Staatsgeolog. Stockholm, 50. 

IvTiNDBEAD, Ingen ior Karl. Utanbygatan, 12. Vast eras. 

MalmsTrOm, Dr. fil. Carl. P^ x p e r i 111 e n t a 1 f a 1 1 e t . 

NannEv^^, Dr. fil Gottfrid. Director Kemiska Stationen. G r e b r o. 

OdEn, Prof. Sven, K x p e r i m 1 a 1 f a 1 1 e t . 

Ohesson, Prof. Dr. fil. J'hik. Alnarp. Akarp. 

Oswald, Dr. fil. Hugo. Dozent, Svenska Mooskullurforeningen. Jon- 
k o p i 11 g . 

Romell, Dr. fil. Lars Gunnar, Dozen! . Sveav^gen 52. D j 11 r s h o 1 m . 

Tamm, Dr. fil. Olof. Dozent. Statens Skogsforsok-Anslalt. Kxperi- 
m C‘ n t a 1 f a 1 1 e t . 

Torstensson, Dr. G. Haga Gard. K n i f c s t a . 

Vesterbkro, Prof. Dr. fil K. A. Lidingon. H e r s e r u d bei Stockholm, 

Smitzerland. 

Scbweizerische Agrikulturcheniiselie Anslalt. B e r n . Lielx^feld. 

SchweizerivSche Landwirtschaftliche Ver.suchsanslalt. Oerlikon. Ziiricli. 

Gessner, Dr. Hermann. Buchs Ix'i Aarau. 

GiRvSbEHCER, 01)erst J. Kultur-Olx‘ringenieur, Kaspar P^scherhaus. Zu- 
rich, I. 

ScHKRF, Ing. Dr. Emil. Ingenieurdiemiker, Pfidgen. Twlmische Hochst'hule, 
Agrikulturt'liemisches Laboratorium, Zurich. 

Volkart, Prof. Dr. A. Scliweizerische Landwirtschaftliche Versuchsanstalt. 
Oerlikon. Ziiricli . 

Wiegner, Prof. Dr. Georg. Adlisbergstrasse 82, (Universitatsstr, 2). Zurich. 

Surinam. 

Dijk, Ir. J. W. van, Scheikundige aan het Landbouwproefstation. Para 
m a r i 1) o . 


Czechoslovakia. 

Bureau Pedologique du Conseil d 'Agricult lire. Praha. 

Zemedc Iska-technicky, referat expositfiry v minislersva Gemedelsva, Ste 
fanowiceva 41 . . Bratislava. 



INT^eSKATIONAI, SOCtETY OP SOlIv SClEKCE 


149 


Institut agrop^dologique de TBtat. Karlovo ndm. 3. Praha, 11 . 
Institut de TEtat pour les recherchcs agronomiques. Maturskova 434. 
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B 1 a t 1 s 1 a V <i 
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PROCEEDINGS OF THE INTERNATIONAE 
SEED TESTING ASSOCIATION 


Papers. 

SEED INJURY FROM FUNGI AND INSECTS. 

In seed research not only the germinating power, purity and 
genuineness are of interest, but an important factor also is the san- 
itaiy condition. vSometimes, though the germination power is 
satisfactor}’', the seed is still not sufficiently sound and so is not 
fit to be sown. It may be improved b}’^ disinfection, but in some 
cases there is no remedy and the whole lot has to be rejected for 
sowing purposes. 

As to fungous diseases, two different ways may be distinguished 
in which these can be transferred by the sec*d : (i) the seed may 
be infected by spores (e. g. Tillctia), (2) mycelium may have pe- 
netrated into the seed. 

As to the latter, the sanitaiy^ condition may be easily verified 
after the seeds have been in a moist atmospliere for a few days 
as this permits any existing 'fungi or bacteria to develop more 
readily. 

Generally the presence of fungous diseases may be easily 
diagnosed by examining the germinating beds. But the seeds 
in these beds are somewhat close together, so that there is danger 
of contact infection. For this reason it is preferable to use open 
zinc trays (26 cm. X 10.5 cm.), covering the perforated bottom 
of these trays with moist filter paper and laying a similar cover 
over the whole. The number of seeds for the test is so limited, 
that contact infection may in this way be avoided. 

Should the seeds not happen to be in good condition owing 
to their vitality being damaged from some cause, they are less im- 
mune against saprophytic fungi. The presence of such fungi, though 
not itself causing disease, indicates an inferior soundness of the 
seed. vSuch saprophytic fungi may be different species of the follow- 
ing genera : — Penicillium, Aspergillus, Rhizopus, Mucor, Cephalo-- 
theomm, Oedocephalum, Stysanus, Acrostalagmus, Alternaria, Chae- 
tomium, and others. 
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Fungi belonging to the pathogenic group, however, are of 
more importance and a short summary of these is given as follows. 

Peas are often infected by Abcochyta Fist. When the germinat- 
ing power is ascertained, this fungus is as a rule easily recognized, 
and the percentage of attack may also be determined On the 
dry seeds the infection is often indicated by yellowish spots, wliich, 
however, cannot always be determined with certainity, and so in 
inspecting the seed beds, the infection niaA^ prove to be more se- 
vere than seemed probable from the infection of the dry seeds. 

The severity of the infection varies in diherent years. The 
past season (1924) in this respect has been a very bad one in Hol- 
land, as may be seen from th(‘ following table 
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With regard to this fungous infection it seems desirable to 
hx a limit al)o^a wdheh no seed should be considered tit for sow- 
ing. ISot only lhc‘ percentage (d infected seeds is of interest, but 
also the seventy of attack of each individual seed If the per- 
centage of infection be a high one, then the degree of individual 
infection is also sure to be very severe, that is to say most of the 
seeds will be as a lule badly infected, the cotyledons being ]iene- 
trated to a marked degree by the fungus. From such a diseased 
seed there will develop, if anything, a veiy weak sec-dliiig, which 
is likely to perish at an early stage. If the diseased spot be not 
too large, the plant may grow, but it may then become a source 
of infection to adjacent plants, if the weather be favouiable for 
the further development of the fungus. The consequence of se- 
rious infection is thin tw'otold (i) the seedling is abnormal in 
appearance, (2) diseased plants aie produced. 

Other fungous infections a]iparent on peas, are caused by 
Macfosponum sp., Fusarium spp , and Botrytis ctnerea. The exist- 
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ence ot these three fungi may also be determined in relation to 
germinating power. 

In addition to the above, peas may be damaged by Bruchus 
pisi or by Grapholitha nebritana. As regards the first, it should 
be mentioned that in the samples tested at Wageningen, a weevil 
was rarely present in the infected peas, and as a rule there was 
only the round hole left by the insect. One series ot sam])k\s, liow- 
ever, vsent for testing this season, appeared seriously attacked, 
and in this case most of the infected seeds still contained the 
insect in a more or less developed stage. This series had been im- 
ported from another countr>% with different climatic conditions. 

Beans may be infected by Colletotrichum {Gloeospontim) Linde- 
muthianum. On moist seeds in the seed-bed, the s])ores arc form- 
ed freely on bright colored spots with a characteristic' dark 
border. On dry seeds of bright colored species these spots are easily 
recognised, although less distinct on the blown colored t^pes 

The Macros ponum infection is much inoie common on beans 
than on j)eas. The infected dr>^ seeds show^ a small ])ink spot |Ust 
underneath the micro}>yle. During germination, the s])ol enlar- 
ges considerably and becomes puq)le with a yellow margin, A 
greyish mycelium develo])s with nuilti-ccdlulai spores. Thc^ ]jeri- 
thecial stage, Pleospora, belonging to this species, though as a rule 
immature, is also very frequently formed. This infection is often 
dealt with by various disinfectants, as the fungus is rather 
superficial. In this wa^g if the attack is not too serious, normal 
plants may be produced. The damage may be serious at the early 
stages of plant growth, but can be checked at the liist stage. If 
the plant outgrows this dangerous period it will not show any symp- 
toms of attack, though the spores ma3^ be found later, disiK*rsed 
on leaves and ix)ds, apparently not causing much harm. It is 
therefore only if the first stage of development be neglected, that 
the fungus may become disastrous 

In Holland, 1923 was a very bad st^ason as regards quality 
of beans. During harvest time, the weather had been decidedly 
moist, and consequently the .seeds were exposed to unfavourable 
conditions before being harvested. No specific disease occurred, 
but there was a large increase of various saprophytic fungi and 
bacteria. In many cases, di.sinfection was effective especially 
against fungous attacks, compared with bacteria infection. 

In connection with disinfection of seeds in general, the follow* 
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ing observation may be made. Disinfection may favour the health 
of the seeds before they are brought to the seed beds. It is not, 
however, advisable, if the germinating power has to be determined, 
as this mechanical process is liable to alter the condition of the 
seed. The determination of the germinating power of disinfected 
seeds may, nevertheless, be a distinct advantage to the sender of 
sample grains of cereals, beuns, beet seeds, etc., as com])ared with 
untreated seeds. In this way he is able to get a good idea as to 
the state of the scvds and at the same time information respecting 
any possible improvement. In Wageningen, therefore, such tests 
are made regularly with disinfected seeds. 

Kt^ans may also be at acked ]>y weevils. (5reat losses may 
be causi'd by Brnchu^ obtectus. As contrasted with Britchus ptsi, 
this species lays eggs also on the mature s(^eds,into wdiicli the larva 
bores. In this way the >pread of infiction in the stored seeds may 
1 :k‘ accentuated, 'i'his form of infection is, how'cver, exceptional 
in oiir conntr\. 

Also in field Ix^ans (ibrm Faba), if attacked by Bruchu^ 
the \ceevi] is often to be found in the seeds. The two species found 
in this case aie : Bnichus atoma)iiis {gra^iarius) and B. luiimanns. 
Sometimes the wcvvil appears to be attacked by ichiieiimons, and 
a tly instead ol a weevil is seen in the hole 

CereaK arc* more es])ecially attacked by Fusarinni sp. This 
may readily be* detei ted in the sevd-beds. In Holland, particularly 
oats and wdicat arc sometimes liable to severe infection. The ycais 
1910 and ic)20 were bad Fitsanum years in this eonntr}^ but ^inee 
then the infection has not returned to such an extent, IMyceliiim 
and spores, wdiich differ with varius species, develop freely in the 
humid germinaliug seed beds. For example, Fusaimm cuhnomni 
is characterized by the chocolate-coloured spores ; F. herharum 
by thc' salmon colour ; Gihhcrella Saubinctii by the puqdish brown 
mycelium and the tendency to form dark bluish peritliecia. To 
be quite sure of the species, a microscopical examination is neces- 
sary. In the bad Fusarium years, the G. Saubinctii w’'as the most 
widely .spread : and secondly F. culmomm. In addition to these 
the following infections ma3'' be mentioned : Claviceps purpurea, 
the sclerotia of which are frequently found to be mixed with the 
grain; fritfly, especially in oats; Tillctia Tritici and T. foetans cm 
wheat. An indication of this form of infection is firstly the smutted 
grain and secondly the loose spores. These may best he detected 
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by soaking about loo grains in water. The water is then drained 
oS and in order to get a more condensed spore emulsion, the wa- 
ter may be partly evaporated until only a few drops are left, or 
else a centrifuge may be used followed by microscopical examina- 
tion, to detect whether the grain is infected by Tilletia, 

Still other forms of infection may be mentioned, such as Col- 
letotrichum linicolum and Botrytis sp. on flax seed. The percentage 
of infection may also be determined Zinc trays, as described 
earlier, with moist Kilter paper at the bottom, be used also 

in this case. It has been found practicable to divide the tray into 
four partitions by means ot three glass dividers on which a cover- 
ing glass plate rests. In this wa3% the space -within is kept moist. 
About six days after the seeds have been placed in the germinating 
beds, the Botrytis colonies are counted. Infections caused by Col- 
Ictotnchum may be treated in the same way. Treatment with Uspu- 
hm dry disinfectant or with Germisan have proved ver> effective 
in the control of Botrytis infection. These dry disinfectants are 
easily handled as compared with solutions, which are of course 
unfit for disinfection of ffax seeds. 

On beet seeds infection of Phoma Betue is verrc' common and 
samples which are wholly free from this fungus aie scrirce. An 
examination of tht^se seeds at the time of determination of the ger- 
minative power, by means of a binocular microscope, has shown 
the occurrence of Phoma pycnidia on the seeds or on the root, and 
thus it is possible to state the degree of the infection as a per- 
centage. Treatment of the seed with a 50 % Gei misan solution 
for two hours, checks the infection to a considerable extent. 

Seeds of i>rasley and celery may be infected b^" Septoria Petro- 
sclini and by S. Peirosiiini var. Aph ; th(‘ pycnidia of these fungi 
may also be detected by means of a binocular microscope. 

Sometimes tree seeds ina^^ be damaged by insect pi^sts, as for 
example in certain samples sent tor testing to Wageningen : — 
Pseudotsuga Douglasii hy Megastigmus spermotrophus ; 

Abies peUinata by Megastigmus strobilobius ; 

Rosa muUijlora by Megastigmus sp. 

Beiula alba by Ohgotrophus betulae. 

The above account, though far from being complete, will show 
the need for a more uniform method of research in these matters. 

L. C. Dover, 

Seed 'resting Station, Wageningen, 
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THE DISTINCTION BETWEEN SEEDS OF ITALIAN RYE- 
GRASS AND PERENNIAL RYE-GRASS AND BETWEEN 
SEEDS OF RYE-GRASS AND MEADOW FESCUE 

Fore'a'ord. 

Perennial Rye-grass and Italian Rye-grass are two of the most 
important and most commonly cultivated grasses in Denmark, 
about I boo 000 kg. and 800 000 kg. seed of these species respec- 
tively being used eveiy’ year. Tliis represents about 20 and 10 
per cent, respectively of our entire consumption of grass and clover 
seed. These two species are, as is known, somewhat different from 
each other in respect of peiinatience, hardiness and adaptabilit)^ 
to the soil. Their seeds l)ear a strong resemblance to each other ; 
those of Italian Rye-gruhs aie certainly partly furnished wdh awns, 
but threshed and cleaned lots often contain 50-75 per cent, awiiless 
seeds, the well known and high-yielding Danish strain T>'stofte 
No. 152 especiallN', containing many such seeds. As is known, 
seeds of Perennial R>'e-grass ha\e generally no awns or, occadon- 
ally, \'ery small awn^^ vSo far, i^ has proved impossible to distin- 
guish with ccTtaint}' between seeds of Perennial Rye-grass and 
awuless seeds of Italian Rye-grass. X’arious authors have men- 
tioned that the shape of the teeth on the inner pales are sufficient- 
ly cliaracteristic to identify tlie two Rye-grass species ; the differ- 
ence in this respect, however, frequently does not hold good, so 
it is inadequate for ditiereiitiating with certainty between the two 
seed species. 

At 1113’^ retpiest, Herr E. IIellbo (agricultural scientist) being em- 
ployed as scientific assistant at the Danish State Seed Testing Sta- 
tion, has made observations with a view to determining readable 
botanical criteria for the species in question. 

As Heir IIkllbo’s researches having reached a stage where 
it is considered that positive results have been obtained, we have 
decided, in view of the considerable number of tests made, to re- 
cord these results ; reports on subsequent researches will be pub- 
lished in due course. 

Some of the assistants at the Danish State Seed Testing Sta- 
tion are now^ able to make this determination of the identity of 
Rye-grass, and from ist October, 1925, we are prepared to de- 
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termine, by microscopic examination (i) whether a sample consists 
of Perennial Rye-grass or of Italian Rye-grass (2), if a sample of 
Perennial Rye-grass contains seed of Italian Rye-grass, and vice- 
versa, and (3) the percentage of each of these species in any 
sample. 

K. Dorph-Pktersen, 

Dut ( Inr <)l tin DuniUi Stah 
Setd li'itins, Skition 


I. Italian Rye-grass and Perennial Rye-grass. 

In the stunmer of 1922, while making observations in the con- 
trol fields of the Danish State Seed Testing Station, I noticed for 
the first time a distinction between Italian Rye-grass and P(*ren- 
nial Rye-grass in the presence or absence of teeth at the marginal 
nerves of the outer palea, and since then this distinction has been 
the object of my observations A provisional account of the re- 
sults of my investigations is given below. 

A short description of those characters of the two species v hicli I 
have especially examined is given, whereas such differences as 
refer to the morphology" of the seesd, being without interest in 
tliis connection, are left out of .consideration. 

In this report the term “ seeds as ordinarily used when re- 
ferring to grasses, denotes the fruit enclosed by the outer and the 
inner palea 

Seeds of Italian Rye-grass {Lolmm italicum Braun) 
are generally oval. The outer palea as a rule bears a long awn, 
but this characteristic is not always present, even in unthreshed 
lots. At that portion of the marginal nerves of the older palea which 
is marked b {Fig. 14 a) I have, with the undernoted exceptions, always 
found from one to many teeth, as a rule comparatively large. Those 
portions marked a and c were also in most cases furnished wdth 
teeth. The teeth at the nerves of the inner ])alea are most 
frequently long and comparatively narrow (O. Rostrup). The 
rachilla is narrower and more cylindrical than that of Perennial 
Rye-grass. 

Seeds of Perennial Rye-grass {Lolium perenne T.) often 
have a somewhat rectangular vshape. Only in a few cases is the 
outer palea furnished with a poorly developed awn. I am inclined 
to believe that the presence of an awm is often due to crossing 
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in a far-off generation. On that portion of the two marginal ner- 
ves of the outer palea marked b in Fig. 2 teeth have not been observed 
(except in the under-mentioned peculiar cases), whereas teeth of- 
ten occur at the ]>ortions marked a and c (esx>ecially at the latter). 
The teeth at the nerves of the inner palea are, comj)ared with those 
on Italian Rye-grass, most frequently short and broad, and the ra- 
cliilla is broader, more flattened, and more closely pressed to the 
inner palea than that of Italian Rye-grass ((). Rosthtp). 

In my observations I have left out of consideiation whether 
the seeds were avaied or not, as the object was to discover a 
mt‘lhod of distinguishing between tlie two s})ecies even if the awns 
were absent or if they liad been broken off by the tlireshing and 
the ck'aning of the seed. Italian Rye-grass after being threshed 
and ( U‘aned often contains as much as 40 to 75 j)er cent, awiiless 
sct‘(b 

Of the .uithor^, whose woiks liave been at my di.s])osal, only 
one. viz. I'. 1 ). IL\rtz LAindnirtschaftluhc Samcnknnde 1885), 

has mentioned in this connection teeth at the outer palea, which 
he describe^ as '' kurz-boistig gcwiiiipert ” (bearing short hairs). 
It is not clear, however, eitliei in the text or in the illustrations in 
his book, what he means, and he* does not ap]>ear to attach any 
great importance to tliis condition. 

bre(juentl\ , when I have found teeth on Ik^rennial Rye-grass 
at the ])ortion marked t (I'ig. 14 [i), they have been somewhat 
lengthened and bent. Very occa^ionalh , on the uppermost .seeds in 
the spikelets of this specie-'. I have observed teeth on the marginal 
nerves from tlie end to the middle of the seed. It has alwa3\s been 
})ossibIe to recogni.se these “ u])perinost .seeds ” from the otliers 
on account of their smaller .size and their tendency to taper up- 
wards. These “ u])]>ermost seeds ” very seldom occur in well- 
cleaned lots as they are generally poorly develoj)ed. 

The .seeds of Italian Rye-grass — as previously mentioned — 
are furnished wdlh a variable number of teeth at that portion of 
the marginal nerves of the outer jialea tliat is iiiarktHl b with the 
exception, however, of, on an average, 5-b pei cent, of the seeds 
examined. 

The majority of the .seeds without teetli, however, have been 
found to be the lowest seeds in the spikelet ; these as a rule differ 
in shajic from the seeds above them. Such a “ lowest seed " is 
illustrated in Fig. 14 y; it is characterized by its flat-topped glumes 
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and its broad rachilla. An awn is generally absent, and very of- 
ten the glumes contain no fruit, or only a poorly developed one. 
The greater portion of such seeds is usually removed during 
cleaning operations. A test of Italian Rye-grass as to genuineness 
of species, should therefore be made of the '' pure seed of the 
sample. 

Practically all these low'-est seeds '' of Italian Rye-grass as 



a p Y 

KiG. 1 — a. Italian ivyt* (irass {Lolium rtalicio)} Braun), 
p. Pt-rcnnial Rye-Grass {Lolium pt^noint'), 
v, Italian Ry-<‘(Tra-s {Lohum iUilicvm Braun), 
lyom st seed in spikeK t). 

well as the few others without teeth on the middle portion of the 
marginal nerve, had those long teeth on the nerves of the inner 
palea, which several authors have considered characteristic of the 
species in question. I shall not enter here into further details with 
respect to these teeth, which have been somew'hat differently de- 
scribed by a number of authors (O. Rostrup, A. Voi,kart and F. G. 
Stkbi,er, S. F. Armstrong, G. Fakon and others). Though the 
size of the teeth on the inner palea may vary within each of the 
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two species, yet the charateristic length may be important in de- 
termining those seeds of Italian Rye-grass which are not toothed 
at the middle of the marginal nerves of the outer palea. 

WiTTMACK, amongst others, mentions that the inner jjalea of 
Italian Rye-grass is as long as the outer palea, and that in Peren- 
nial Rye-grass the inner palea is shorter than the outer palea, but 
this rule according to our observations does not ap})ear to hold 
good in all cases. 

Seeds of both species may have teeth on the surface of the 
outer palea in other places than the marginal nerves. I'or ex- 
ample, Italian Rye-grass lias sometimes (more frequently than Pe- 
rennial Rye-gras.s) teeth on the surface between the marginal nerve 
and the inein])rau(>us edge of the outer palea. Mention should be 
made of the fact that in Italian Rye-grass teeth have sometimes 
b(‘(‘n noticed to b(‘ j)resent on one of the marginal nen^es and ab- 
sent on the other 

A binocular microbco])e (magnifying either 33 or 45 times) 
or a lens (magnifying ib times) has been used in tlie obsemaitions. 
The teeth mentioned may most easily be seen in transmitted light 
wlnm the seed is lying uith the ba(‘k u]A\ard on a slide under the 
miciosco])e, ])royided that the marginal nerv'es are situated exactly 
on the edge of the seed. Unfortunately this is not always the 
case, and, therefore, some seeds must be held with the lingers un- 
der the microscope or before the magnifying glass and at the same 
time turne<l round. 

An accomit of the results obtained fiom the observations car- 
ried ont is given below : 

A. Italian Rye-grass, 

(i) From each of the 13 different plots in the experiment gar- 
den of the Danish State Seed Testing Station, sown with samples 
of Italian Rye-grass, one t^'pical plant was harvested (7 of the Dan- 
ish strain IVstofte No. 152, i described simpl}^ as Danish, 3 Irish, 
I Irish-French, and i French) ; 50 kernels from each of these plants 
were carefully examined. On an average about ii per cent, of these 
seeds lacked teeth at the middle portion of the marginal nerves, 
but nearly all were recognised as lowest seed in the spike- 
let, and, moreover, were furnished with long teeth at the nerves 
of the inner palea. In the examination of the seeds, their devel- 
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opment has been left out of consideration, the rather high average 
percentage of seeds without teeth in this uncleaned material thus 
being partly due to the fact that even empty glumes (most fre- 
quently '' lowest seed ") have been taken into consideration, and 
partly to the fact that the seeds at the time of harvesting were 
over-ripe. (J)wing to this circumstance some of the seeds had prob- 
ably fallen off, which resulted in the samples containing a com- 
paratively large number of “ lowest seeds as at it is usually the 
uppermost seeds in the spikelet that are lost. 

(2) Seeds from about 15 plants of the second generation of 
14 different families of the Danish strain Tystofte No. 152 have 
been c^tamined. Tliis particularly good material was kindly placed 
at our disposal by the manager, P. (). Andkrn, of the ex- 
periment farm Roskildegaarden 100 seeds from each sam- 
ple have been examined ; Q5,8 per cent, had distinct teeth at the 
middle of the marginal nerves. The 4.2 per cent, seeds without 
teeth varied in these samples from o to 9 per cent. ; these seeds, which 
could in nearly evcr>" case be identified as the lowest seeds in the 
spikelet, had long teeth at the nerves of the inner palea 

(3) Moreover, of the two species in ((ucsliou the following 

samples (50 seeds from each), whose origins are not so definitely 
known as that of the afore-mentioned have been examined : 15 
Danish (7 Tystofte No. 152), 10 Westernwolths Cirass (from 

the Dutch vState vSeed Testing Station at Wageniugen), 3 French, 
I New’ Zealand and i Argentina. On an average, 5.8 per cent, of 
seeds without teeth at the middle 2>ortion of the marginal nerves 
of the outer palea — varying from o to 10 })er cent. — wxtc found 
in these samples, but in respect of these seeds the same holds good 
as stated in paragraph (2). 


B. Perennial Rye-grass. 

(i) As in the case of Italian Rye-grass, seeds of Perennial Rye- 
grass were harvested from 25 single plants, from different plots 
in the experiment garden of the Danish State Seed Testing Sta- 
tion ; 12 of the 25 plants were of the Danish Dundbaek strain, 
2 were des<'ribecl simply as Danish, 7 Irish, 2 Scotch, I Ivnglish and 
I Polish. 50 seeds from each plant were examined. 

With the exception of i ‘‘uppermost kernel", which has teeth 
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from the top down to a little below the middle, teeth were not found 
at the middle portion of the marginal nerves (Fig. I4p). 

(2) In 1920 we received from H. N. Frandsen, the experimen- 
tal farm “ Otoftegaard comprehensive and valuable material 
consisting of 165 samples of seed from single plants of the bund- 
backstrain, the mother ])lants of which in most cases had been 
isolated. Of each of these samples 100 seeds were tested. In 150 
of the samples no teeth were found at that portion of the marginal 
nerves of the outer palea marked h in Fig. 2. In the other 15 sam- 
ples 60-100 per cent, toothed seeds were found. In 6 of these sam- 
ples, moreover, the greater portion of the seeds were awned. 4 sam- 
ples, contained, on an average, 5.5 per cent, seeds without teeth, 
being similar in this respect to Italian Rye-grass, according to our 
observations. 5 samples contained, on an av^erage, 24 per cent, 
seeds without teeth. 

At our re({uest, H. X Frakdsen has very carefully gone through 
his notes on the cultivation trials with the 15 plants in question and 
others of the same parentage. So far as 13 of these samples were 
concerned, it could be shown that the mother plants had been 
hybrids (crosses between the two Rye-grass .species in question). 
As regards the remaining two samples (Nos. 56 and 88) it was im- 
])ossible to demonstrate that crossings had taken place On the 
contrary, IVIr. Frandskn had suceedcd in producing from j>lants 
of exact h' the same strain as those mentioned, individuals having 
the appearance characteristic of Perennitil Rye-grass. The ouh 
samples for which the criterion marginal nerves without teeth " 
did not hold good were Nos. 56 and 88 ; these will be sown to 
ascertain, if ])ossible, whether they are hybrids. 

Ihirther T have several times had the opportunity of making 
observations on some humlreds of single plants of l\^rennial Rye- 
grass which were planted out at Otoftegaard for the purpose 
of improvement. All of them — with the exception of one (prob- 
ably a recessive form from an accidental cross) — had marginal 
nerves without teeth. 

(3) The following samples, whose origins are not so delinitely 
known as those of the samples mentioned in paragraph (2), have 
been examined ; 5 Danish (the IvUndbaek strain), 3 Scotch, 2 Irish, 
and 2 New Zealand. In no case w’^ere seeds found having teeth at 
the middle portion of the marginal nerves. 

(4) Several samples sent in for testing at the Danish State 
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Seed Testing Station have shown the same criterion. In those 
cases where toothed seeds occurred in the samples, awned seeds 
were also found in the purity determination. 

Mention should also be made of the fact that during these 
three years work in the laboratory and in the field, I have 
frequently made observations on seeds of these two Rye-grass 
species. For the purpose of control we have sown a few seeds in 
sterile soil, but unfortunately most of the plants were destroyed 
by frost in the hard vvdnter 1923-24. The remaining plants, 
however, proved that the conclusion already reached was correct. 

Finally, stress should be laid on the fact that the two closely 
related species in question easily cross with one another, and that 
it may never be possible to find a method or testing in which the 
possible presence of hybrids thus produced can be ignored. In 
order to be able to form an opinion as to the occurrence of such 
types, sowing and artificial crossing are of course necessa^>^ 

II. Rye-grass — Meadow Fescue. 

The criterion most often used by the Seed Testing Stations 
to distinguish between Rye-grass and Meadow'^ Fescue [Festuca 
pratensis Huds.) is the difference in shape of the racliilla. I'his 
criterion, which has been described by a number of authors, will 
in most cases suffice, but now and then such seeds occur as are 
difficult to determine because the shape of the rachilla is not typ- 
ical of either of the species in question, or because the racliilla is 
entirely absent. In such cases it is desirable to have other 
criteria. 

Mention should therefore be made of the fact that when the 
basal parts of seeds of these species are seen from the back, dif- 
ferences are revealed at the point where the seed has been attached 
to the spikelet. Perennial Rye-Grass seeds have most frequently 
narrower and more tightly fitting basal parts ” (Fig. 15^) than those 
of Italian Rye-grass (Fig. 15c), but the difference is not sufficiently 
distinct to afford a certain means of distinguishing between them. 
It can only be employed as confirming a determination of the ident- 
ity of the species. The '' basal part of Meadow Fescue is, on 
the contrary, generally broad and so to speak “ clubbed and there is 
a ver>^ open furrow between the '' basal part and the seed (Fig, 15^). 
Further, the shapes of the seed of the species in question are 
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somewhat difierent. The seed of Perermial Rye-grass is nearly 
rectangular, that of Italian Rye-grass oval, and that of Meadow 
Fescue a little wry, notably tapering off towards the base. 



i I' IS 5 = Loliuni pniiiUi. 1, 

t — Lolium taUcu^r Biaun, 
^ Ft It a 


In contradistinction to those of Rye-grass, seeds of Meadow 
P'escue are all smooth ; they are only exceptionally furnished with 
comparatively small teeth at the u})per portion of the outer palea. 

The teeth at the nerves of the inner palea are smaller than 
those of Rye-grass. 

P". Hklebo 

io ibi Danish 
Scid Siaiion. 
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Absiracts and Literature. 

The Evaluation of Hard Seed. 

Brown, (United States Department of Agriculture). Report of the 
Fourth International Seed Testm^ Congress in Cmnlnodge , 1924. London, 
1025. 


The Association of Official Seed Analysts of N<^rth America have, in 
consideration of the importance of establishing a uniform basis for la- 
belling seeds, adopted, the following rule 

In re])orting the germination of samples of leguminous seeds, a 
portion of which usually lemains haid at the end of the test ii. e. does 
not take up water readily under normal conditions for germination) . the 
actual percentage of germination should e reported, and also the per- 
centage of seed leiiiaining hard 

The need for further investigation on the ade([uate evaluation of hard 
seeds is now fully iect>gnized by the American vSeed Trade. 


M. T.. Y. 


The Determination of the Botanic Identity of Varieties in Laboratories 
and in Experiment Fields, 

Chmelar, F., Director, Sted Tt‘sting Sbition, Brumi. Ibidem. 

Attention is drawn to tlie importance i>f ]>re])aring a detailed descrip- 
tion of the characteristics of varieties both in the field and in the laboratory 
to assist in the drawing up of guarantees of genuineness and jniiity of seed. 

Tile author describes some of the more frequent characteristics asso- 
ciated with varieties of sugar beet, potatoes, wheat and barley 

An exchange of observations taken on trial giouiuis in v aiious coun- 
tries would be very beneficial in this ies])ect. 

M, L. Y. 


Seed Testing. 

ChmEIAR, F. (Director, Seed Testing Station, Brurin). vStiidy of the me- 
thods and standards CwStablished with a view to regulating seed testing, and 
the regulations concerning the foreign and home seed trade. Publication of the 
Ministry of Agriculture, No. 33, ;i2, pp. 57 illustrations. Prague, 1023. 

The author discusses critically the various methods of seed testing em- 
ployed in the different countries and in Czecho-Slovakia. He describes in 
detail especially the method adopted in Austria, (^rmany, Hungary, 
Switzerland, Denmark, Holland, and in the I’^iiitcd States, and makes a 
short review of the situation and work of the Seed Testing Stations in 
Sweden, Norwy, Finland, England, France, Belgium, Yugo-Slavia, Spain, 
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Routnania, Poland, Russia, Italy, Canada, Japan, Australia, New Zealand, 
and ITrugtiay. Reference is made to the 3rd International Seed Testing 
Congress held in Copenhagen 6th-ioth June, ic)2i ; to certain new methods 
of testing, the Pieper, Heinrich, and Nkmec-Duchon methods ; the deter- 
mination and provenance of seeds ; to the identification of potato varie- 
ties, and to certain apparatus useful in seed testing. 

In the second part, the author deals witli official regulations established 
in the various States with regard to the seed trade. A short accouni is giv- 
en of State regulations adopted in other countries (Holland, England, 
Canada, France, United States, Hungary) and examples are given of laws 
and ministerial orders put in force in Czecho-Slovakia with reference to 
such questions. 

A comprehensive bibhography of 483 titles is appended. 

M. h. Y 

Germination Test at Low Temperature, with particular Reference to 

Seeds which are not fully After- Ripened. 

Franck, Hr. W. J. (Director, State vSeed Testing Station, Wageniiigen). 
3 figs., bibliography. Report of the Fomth Internahonal Seed I'cbHng Coyt^resi> 
m Cambridge, Jpaj. London, 1925, 

CVermination at low temperature is discussed under two headings : — 
physiologically unripe seeds, and seeds which aie after-ripened, that is lo 
say the artificial ripening of hitherto dormant seeds owing to adverse con- 
ditions. This delayed germination lias been attributed by some investiga- 
tors to physiological deficiencies of the embryo, and by others to seed-coat 
characters. 

The author describes in detail the after-drying method employed at 
Wageningen, wliich has proved successful in the case of rye, wheat, oats 
and barley (the last named requiring sometimes a longer ]:>eriod) and also 
for other seeds such as : {Alopecurus pratensis, Alpium graveolens\ Arrhena 
therum elatior (husked), Avena flavescens, Cichorium endivia, Dactylis glo~ 
merata, Lepidium sativum, Nasturtium officinale, Poa spp. {Poa compressa 
excepted), Solanum Ly coper sicum, etc. 

Comparative tests were made recently with various flower seeds. A low 
temperature either constant at ro^C. (e. g. Chrysanthemum carinatum, Del- 
phinium ajacis, EschscoUzia pp.), or between 10® and 20*^ C. (e. g. Clarkia 
spp , Lobelia erinus) is the most favorable. For cereals, a temperature 
of 10^ C. gives the highest germination results. 

M. L. Y. 

The Determination of Plaut Diseases Transmitted by Seed. 

Centner, G. (Director, Official Seed Testing Station, Munich). Ibidem, 

The importance of a thorough investigation as to the possible transmis- 
sion of disease in seeds, is clearly demonstrated in the germination tests 
carried out in Munich. 
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The author describes the methods employed and gives a list of the caus- 
al organisms (bacteria and fungi) detected in various seeds. 

M. L. Y. 


The Vitality of Buried Seeds. 

(Voss, W. h (Seed Testing Ival)oratory, Bureau of Plant Industry, United 
States Department of Agrieultim') . Journ Agric. Research, XXIX, 7, pp. 349- 
302, 2 tables, i plate, bibliography, 1924 ; and Report of the Fourth Inter- 
national Seed Testnig Congrehs in Cambridge, 1^24. London, i< 23. 

In iq02, a buried seed exj>eriinent was started in the Seed Testing 
Laboratory, United vStates Department of Agriculture. Since then viabil- 
ity test^ have been cr>iitinued up tf) 192 j and a complete record has been 
kept of the percentage germination in relation to depth planted. 

The 100(^(18 gihen indicate that depth has little effect upon preserva- 
tion of vitality The weed seeds show the highest percentage of germi- 
nation, especially species such as Rumex spp,, Portulata oleracea, Da- 
tura taliila, Planiago spp., Ambrosia spj) , Chenopodmm and Chrysan- 
themum leui anthcmuni 

Of the 107 species btiried in 1902, 71 grew in 1903 after one year, 
bl grew in 1905 aftei 3 yeais, (>8 grew in 1908 after b years, bg grew 
in 1912 after 10 years, 50 grew in I()i8 after rb years, and 16 grew in 
lt)23 aftei 20 years. 

Observations made during the periods indicated, have led to the con- 
clusion that seeds of most weeds when jiloiighed under will retain their 
vitality indetliiitely during normal cro]> rotation. This fact renders futile 
any attempt to control weeds by this method. The preservation of seeds 
buried in the soil, in order to help maintain a continuous vegetative cover 
for the lixnd should not, however, be overlooked. M. L. Y. 

Some Gritaria by means of which Seed of the Poa Species can be 

Identified. 

llEiavBO, K. (Danish Seed Testing Station, Copenhagen). Report of the 
Fourth International Seed l^rstmg Congrei^^ m Cambridge, 1924. London, 1925. 

As criteria in the identification of the most common varieties of the 
Poa species, the Danish State Seed Testing Station has used teeth and 
hairs at the marginal nerves of the inner palea of the seed. In this report, 
it is pointed out that the different way in wliich the teeth are shaped or 
placed on the upper half of the outer palea, or the absence of teeth, can 
amongst others, be used as criteria in the distinction between the six 
most common Poa spp. Briefly, these criteria are as follows. — 

Poa pratensis L. (Kg. 16 a) has big, spread teeth on the dorsal nerve 
of the outer palea ; P. trivialis (Fig. 166), small and close-fitting teeth ; P. 
nemoralis (Fig 16 c), P. palustris (Fig. ijd) and P, compressa (Fig. 17 #) have 
medium sized teeth, slightly bent ; P. annua (Fig. 17 /) has no teeth on the 
dorsal nerve of the outer palea. 
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The three species with medium sized teeth can be distinguished from 
each other in the following way 

P. nemorahs has a hairy rachilla, whereas the other five species have 
either a smooth or wart-like rachilla. "" 

P falmiYis has a yellow shining spot on the upper part of the outer 
palea. 

P compressa has a short very open seed {t. e. fruit together w^ith the 
inner and outer palea), and most frequently a short and stiff rachilla. 



a b c 

} iG i6, — = Poa praitn\i\ L. — Large tecih on (lord'd] nerve of 

outer palea (to right in figure). The inner palea 
has been n moved from the outer palea and the 
large teeth on the left marginal nerve of the inner 
palea have become visible (to left in figure). 
b = Poa trivuihs Small teeth on dorsal nerve oi 
outei palea (to right in figure). To the left part of 
outer p.ilea lias been removed »md small teeth 
<n left marginal nerve are vinible. 

( = }*oa nemorahs rachilla and medium-bized 

bent teeth on dorsal nerve of outer palea. 
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The shape of the seeds of P annua differs much from that of the other 
Poa species (see Fig 17 f) 

In the investigation, a binocular microscope magnifying about 40 
times IS used The seeds are placed in a row on a shde and take up, as 
a rule, a position suitable for observation 

It IS frequently possible under the microscope to see the teeth on the 
nerves of the inner palea (Figure 16 and b) a condition which is often a 



Fic 17 — d ==« Poa ffulustns T,.|Medium size, bent teeth on dorsal nerre of 
outer pale \ Yellow spot on upp<.r peu-t of outer palea 
t mm J>oa compressa T, Dorsal nerve of outer pcde<i is not visible 
as the seed places itstlf on its b^ick Iht sttd is shoo 
and open 

/ -• Poa annua L The shape of the seed differs from tti it of tlie 
other Poa spedcs The dorsal ner\ t of outer palea has 
no teeth 


great help in the identification of a variety By means of the n^ethod 
described, the determination of genuineness of species can be made con- 
siderably more rapidly than by means of the method Intberto employed at 
the Danish State Seed Testing Station, in which the seed before investiga- 
tion under the miscoscope has to be soaked, in order to prepare the outer 
palea so that the teeth might be visible 

These descriptions are based on observ ations of threshed seed in the 
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same condition as seeds generally found in the samples sent in for testing 
at the State Seed Testing Station ; but the aim has also been to find a 
method suitable for use in the examinations at the seed testing stations, 

M. L, Y, 


The Interpretation of Seed Testing Results, 

lyAFFBRTY, H. A. (Head of Seed Testing and Economic Botany Division 
of the Department of Agriculture, Irish Free State). Journ. Dept, of Lands 
and AgncuUure, XXV, i, pp. 33-39, tables 6 , 1925 ; and Report of the Fourth 
International Seed Testing Congress m Camqridge, ig24. London, 1925 . 

The author discusses the so-called “ Irish " method of procedure 
adopted in testing certain kinds of seeds as compared with the Conti- 
nental '' method. 

According to the Irish method, empty or only partially filled seeds 
of the varieties in question are considered as pure seeds, and are included 
in germination tests. The purity is therefore high, although germination 
tends to be low The contrary is evident in the Continental system. Such 
seeds are in this case considered as impurities and are removed before 
proceeding with the germination test, which is reserv^ed entirely for spe- 
cially selected seeds. 

Improvement in quality of seeds on the market is, however, noti- 
ceable since seed-cleaning machinery has been perfected. This is very 
evident in the case of the improved cleaning of rye grass seeds {Loltum 
perenne), which has resulted in an almost complete elimination of light 
seeds from commercial consignments. 

The hypothesis that lack of uniformity is liable to occur where the 
Continental system of testing is employed, is shown to be misjudged on 
examination of the following results of comparative tests with seeds dis- 
tributed by the Danish Seed Control Station to the principal Seed Test- 
ing Stations throughout the world : 

TaBjUE I. — Results of comparative Tests of Red Clover, 

White Clover and Alsike Clover. 


station 


Continental method: 
Zurich . . 
Co]>cnhagen . 
Wageningcn , 

Paris 

Cambiidge .... 
Edinburgli .... 
Irish method. 
Dublin 


{ Red Clover 

White Clover 

illsike aover 

% 

% 

% 

% 

% 

% 

1 Purity 

1 

Germi- 

nation 

Purity 

Germi- 

nation 

Purity 

Germi- 

nation 

Q6.7 

89 + 8 

96.9 

65+21 

94.4 

90 + 6 

97-5 

92 -j- ^ 

96.6 

71+20 

94*9 

91 + 3 

97-1 

92 + 6 

96.4 

71+22 

95*5 

90 + 4 

97*7 

94 + 3 

98.4 

75+14 

95 *^ 

92 + 3 

97-2 

91 +3 

97.0 

68+21 

Q4.4 

90+4 

c)ko 

91 -j- 6 

97-4 

71+18 

95-4 , 

90 + 4 

9S,8 

91+6 

97.8 j 

7»+*5 

94-7 

89 + 5 
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Table II. — Results of Comparative Tests of Timothy, Vetch 

and Swede, 



1 Timothy 

Vetch 

Swede 

Station 

■ % 

I ^ 

% 

% 

% 

% 


' Purity 

1 Gcrmi- 
1 nation 

Purity 

Germi- 

nation 

Purity 

Germi- 

nation 

CoiUinenta! m. tliod : 







Zurich 

08.7 

! 8(> 

QO.-t 

69 t) 

96.7 

8-1 

Copenhagen 

i qb.S 

i 88 

9 l <4 

75 + 

08.5 

86 

Wageningen 

; 08.7 

; 88 

86. j 

73 d- 8 

93-5 

87 

I’aris 

i 90.1 

; «h) 

1 Ol ,6 

70 -f 5 

i 98.3 1 


Cambruige 

! 06.5 

i 

: 90 

i 88.7 : 

i 73 -f 6 

97.3 , 

i 

80 

Edinburgh 

00. i 

89 

; 00.3 

'68 8 , 

96.7 : 

; 7 -^ 

Iri.sh method : 

V 






Dublin 

' <<8.0 

• 86 

i 

172 -f 8 

99 3 

86 


The differences in results (taking into account the limits of latitude, in 
estimating percentage) are limited. In the case of L. Perenne and cocks- 
foot (Dactylis ^lomerata) the quality of the seed is considered the de- 
ciding factor, and the wide variations observed in certain cases are limited 
entirely to low grade seed containing a large proportion of ‘ light ’ seeds. 
This is shown in the results of comparative tests with fair quality Italian 
ryegrass seed, compared with inferior samples. 

Table III. — Results of Comparative Tests of Samples 
of Italian Ryegrass Seed of Fair Quality. 


station 






Zurich 



Copenhagen 



Cambridge 


j 

i 

Bdi&burgh 



DubUn 


i 


Italian Ryegrass 


% 

Purity 

% 

Germtnatiou 

06.6 ! 

1 71 

96.3 1 

i 

1 71 

96.5 

! -I 

97 * 2 - ' 

7 t 

98.9 

70 
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Tabi,e IV. — Results of Comparative Tests of a Sample 
of Pereninal Ryegrass of very Inferior Quality. 


Perennial Ryegras*; 


Statioa 


Zurich 

Copenhagen 

Wageningen 

Paris. 

Cambri(3ge 

Edinburgh 

Dublin 


% 

% 

Punty 

1 Germinaticm 


80, , 

0 i 

.S S 




M 2 

u 

Si i> 

m2 

S3 (> 

' i 

wO ^ 

^ -f 


Table of Latitudes for Puritv. 

When the Punty The latitude alJoRved 


At or between ioO“()8 . 

At or over <p but less than (j8 
At or over 8o but less than (.p 
Less than 8o 


± I 'V 
i 

i 5 


Table of Latitudes for Germination. 


When the Germination is The latitude allowed is 

At or between 100-95 4-4 

At or over Qo but less than 95 ± b 

> ^5 " 00 ±7 

» 75 “ «5 "0 ±8 

>' 55 “ 75 "/„ ± q 

» 45 » 55 "o ± 10 

» -25 » 45 % ±9 

" 15 “ ^5 % ±8 

“ io » 15 % ± j 

“ 5 » 10 % ±0 

than 5^0 4 


111 order to avoid conflicting results, the Seed Testing Station at Du- 
bliii has iiresciibed certain fixed rules for the guidance of seed merchants 
who wish to take a representative sample of a large bulk of seed. Re- 
tests are undertaken when differences are reported outside the prescribed 
liniits. M. L, Y. 
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The Work of the Association of Official Seed Analysts of North Amer- 
ica, 1921-1924. 

ISICNN, M. T. (President of tlie Official Seed Analyses) , Report of the Fourth 
International Seed Testing Congress in Cafnbridge , 1924. I^ondon, 

Since 1921, the seed testing work in North America has piogressed 
considerably, and some twenty or more laboratories can be now relied 
upon to give dependable results Certification work is based U])on tho- 
rough training and exi)erience of the analyst, adecpiate laborator}' e(jiiip- 
UHOit, cpiality of work as showai by the results of tests, and the whole- 
time application of tlie analysts to testing in its various phases. This 
system tends to precision and maintaining a liigli standard of work 

The im])ortance of following the fixed rules set out by the Association 
of Oliicial v^eed Analysts is emphasised A purity analysis is not con- 
sidered com]3lete unless it shows the j>ercentag(‘ of pure seed, weed seeds, 
ineit matter and other crop seeds. Jn reporting upon the viability of 
a given lot oi seed, it is considered ,idvisable to ascertain tlie ]>ercentage of 
germination in terms of normal sj)iou1s, and in addition, the percentage 
of liard seeds and imj)eimeabh- seeds, when testing J/eguniinf)seae. 

(Questions such as the hard seeds, jrroveuance. vegetable and flower 
seeds germination, longevity, seed-borne diseases, effects of frost and seed 
disinfection, are being studied in conjunction w'ith fundamental germina- 
tion studies upon wiiicli testing can be based. 

Tile necessary x aluation attached to tire sale of seeds is discussed. 
Statements as to jnirity, viability and weed seed content, and in many 
ases, ])rov<‘riance, are considered essential in the seed trade, and the en - 
forcenent of the seed law on .r ])ractical basis is urgent. 

M. b. Y. 

Adulteration of Rape and Turnip Seed with Charlock Seed. 

Rogknhofer (^Ciovemment Seed Testing and I^otection Institute' 
Vienna). Verfalschung von Raps und Kiibssat durch Ackersenfsamen. 
retfhische Landwnischaftliche Matkizeiiting, No. 13, p. 1. Vieumr, 16 April, 
19 ^ 3 - 

Seed testing carried out by the author at the (roveniment Institute 
showed that much of the rape and turnip seed placed on tiie market re- 
centl^g is largely adulterated with charlock seed. The charlock being of a 
much lower oil content diminishes considerably the usefulness of rape and 
turnips for oil production, and if used for sowing, since it may cause over- 
growing of the fields by weeds, the seed becomes almost valueless. Three 
samples of rape sent for testing were found to contain 36. 30 and 75^0 
charlock seed : three samples of turnip seed were found to contain 45, 47 
and 49 charlock. The adulteration was much more easily detected in 
the case of tape, since the rape seed has a diameter of 1.75 to 2 mm., while 
the charlock seeds have a diameter of only 1.50 to 1.75 mm., and the seeds 
of turnip and charlock are so very similar in size that they can be dis- 
tinguished only through careful attention to the colours. The charlock seed 
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which has been tianied B. pullorum can readily be differentiated from 
other members of the colon -typhoid group. The heti is the original 
source of infection and the organism is deposited in the yolk of the eggs 
from the ovary in wliich the infection is localized. 

The agglutination test is termed positive when the serum is cap- 
able of agglutinating the organism in a dilution of l-ioo. A positive ag- 
glutination test does not indicate infected ovaries in all cases, as the 
infection may ])e localized elsewhere in the body. Furthermore, young 
fowls may letain the agglutination but not the infection, from having 
had the disease as chicks. 

In Holland Bac . Klein is given as the cause of bacillary white diar- 
rhoea. ' B. i. C. TK H. 

A Case of Mange in a Goose. 

CiurEa, Sur un eas de gale cliez Toie. Archiva i'clerniaru, ]>. (>.4, 1025. 

Only one case of mange in a goose was re]K)rted in by Nkitmann, 

which was caused by Cncmidocoptes pndijuns. 

The present case appeared on a young goose, the head and neck of 
wliich show bare patches and lumps, more or less solid, about the size of 
a pin-head, prominent on the external and internal sui faces. 

Under the microscope, the formations show a cylindrical canal, the 
walls of which are lined inside with a very thin hyaline coating. After 
treatment with alcohol, the canal shows a large number of hexiipod 
larvae, measuring about 135 ^ in length and 112 [x in width. 

The question of infection bv ('n prolificus still lemains. 

B. J C. TK H. 

A Study of Blackhead in Chicks at Missouri State Poultry Experi^ 

ment Station. 

Friksen, S. Poultry Scirtue, Vol. IV, p. ,^50 

During the past two years a number of inqniiies have been received 
in regard to blackhead in chicks. This disease has been very juevalent. 

Symptoms and lesions are similar to blackhead in turkeys. laxsses 
a.e usually less severe than in the case of turkeys, varying from one or 
two individuals to over fifty percent. F> I. C. T}<: H. 

Pseudo- tuberculosis in a Hen caused by CJadospor/um , 

(rAKKEOo, A. Contribudon a la Ilistopatologia de Lis mieosis. Sobre un 
caso de pseudotuberculosis inicotica en la g.illina. Revista de Higiene y S'a- 
nidcui Pecuaria. Vol. XV. No. 10. 

A case of a pseudo-tuiierculous tumour on the neck f)f a hen caused 
by Clado^porinm. The cause appeared to be tuberculosis, but a micro- 
scopical examination made by the author showed that this was not 
the ca.se In the tissues no tuberculous bacilli were found, but after 
treatment with silver carbonate Cladosporium was discovered. 

B. 1 . C. teH. 
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Vaccine Therapn^of the Epithelioma. Coniagiosum of Fowls. 

GAlfIrl-VAiUKRiS, B., Impftherapie der Gefiu^^elpocke. Schweizer Archtv fur 
Tterheilkunde, p. 243. L<ausaiinc 1925. 

Epithelio^na contagiostim of fowls, a fairly frequent disease in certain 
countries, does not seem to be very prevalent in Switzerland. In 27 
years the author has seen only one case. This fowl showed, besides the 
localization in the mouth and the eye, virus pf the epithelioma in the 
form of false diphtheric membranes. (tALLI is still of opinion that there 
are certain bacteria of diphtheric form, quite independent of the epithelioma, 

Toyoda says thiit the ])assing of the viYu% through the rabbit enabled 
him to obtain a virus which, inf)culated in the child, the sheep and the 
fowl, protects them against the inoculation of the vaccine. \"ice versa, 
he has protected man against the epiihclioma by the intermediary of the 
vaccine lymph. 

Hadley and Beach say that one cc. of their vaccine, inoculated under 
the skin, gives an immunity of two months to more than two years. T. 
HjvNnepe advises this vaccine not only as a prevxiitative, but as a cure. 

Ill two cases Gallx lias cured hiwls b}^ these injections, and the im- 
jxirtance of vaccine theiapy in tpithchoma (oniu^iosum of birds seems to 
himto be proved. B. T C. te H. 

Experimental Research regarding the Lungs of Birds. 

JaulmES, C. Keclierches experimentales sur le poumon des Oiseaur. 
Coniptes reyidus di s Seances dt la SocUte de Biologie. Metdiiig held 7th. 
NovemlH.T, p. 11x7 

In the lungs of birds accumulations of “ dust are found in the middle 
of lymphoid formations situated on the wall of the mesentery, as well as 
in the mucous chorion of the p<irabronchial walls They are also found 
very exceptionally, in the aerial capilliaries tliemselvcs. These dust par- 
ticles, are either free, or confined, sometimes very numerous in the cells 
with large clear, more or less coloured nuclei and with abundant protoplasm, 
granular, and vacuolated. 

A pigeon receives in an introchial injection 2 c.c, of a sterilized mix- 
ture of oil and carmine. After fixation it is seen that in the lung the oil 
is stopped only at the entrance to the parabn^nchi, and is again found 
there in small quantity, almost all of it is passed directly into the left ab- 
dominal aerial sac, where it appears as a red coating, adhering locally to 
the dorsixl and internal part of the sac. 

The ciliated parts of the w^all of the sac are not modified by contact 
with the oil, and the epithelium alone seems to react. In the transverse 
sections, at first the epithelial cellules grow considerably, swell in the cavity 
of the sac, and finally detach themselves from it. Then these cellules 
which have become free, attach themselves to the globules of oil and car- 
mine, and absorb tliem energetically, mixed with numerous leucocytes 
which also take part in the process. A fibrous net fixes these different 


12 — Agr, ingl. 
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elements in its web. At the points of maximum reactioii,^he epithelium 
entirely disappears. 

It is a question, therefore, of an almost exclusively epithelial reaction 
comparable, up to a certain point, to that of the pulmonary epithelium 
of the mamnuils. Tliis peculiar reaction, and the knowledge of existence 
of ciliated zones added to the embryological facts concerning the aerial 
sacs, gives good evidence of their physiological importance and their 
nature of “ broncliial circuits'* shown by A. JuinniiT. 

B. T. C. TK H. 

The Macroscopic and Microscopic Anatomy of the Intestine of the Goose 

and Pigeon. 

Kaiser, II. Inaugural address 10^5, Hochschule Hannover, Deuk^ch 
Tterdrzhche Wochenschrift, p. 729, 1925. 

It is scarcely possible to distinguish the individual intestinal sections 
of birds as can be done in the case of mammals. Dual blind intestines 
occur. In the goose they are quite well developed, in the pigeon only 
slightly. These caeca serve principally to split up cellulose. 

In the case of the goose the author found a vaivula that afc oc ohi a at 
the place where the blind intestine opened into the ihum 

The total length of the intestine depends partly on the food The 
intestines of geese which have a very large amount of fodder, are longer 
than the intestines of those which feed exclusively on grain. 

The intestine of the goose and the pigeon is lined with hairy tufts. 
Structural folds are absent from the small intestine In the case of tlie 
pigeon there are no noduh lymphaiict, but in the goose they are found on 
the side opposite to where the mesentery is fixed. 

Their direction of length lies parallel to the direction of length of the 
intestine. In the smaller intestine of the goose the autlior found two 
types of tufts * 

(1) those with a wide base and relatively small height ; 

(2) those with a narrow base and relatively great height. 

The tufts are arranged in two step-like rows. 

The tunica muuularis mucosae in the intestine of the goose consists 
of longitudinal and circular layer. The longitudinal muscular layer is not 
very prominent. 

The genital glands are alveolary-tubular in the pigeon, and tubular 
in the goose. B. T. C. TE H. 

Fowl Typhoid and Fowl Cholera. 

Kaupp B F and Bkarstynk, R. S. (Agricultural Kx|)eriment Station, 
North Carolina SUite College of Agricullare and Engineering). 

An interesting report on two dangerous poultry diseases which are 
found probably in all countries where poultry husbandry is practised. 
In the introduction Kaupp says * Intensive raising and forced produc- 
tion has separated the domestic fowl so widely from its original primitive 
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condition that its susceptibility to disease is greatly increased. The in- 
formation of the average jxiultry man as to poultry diseases is meagre. 
Frequently diseases are allowed to become well established before the 
seriousness of the position is rccognixed. A rapid correction of such con- 
ditions is impossible. It must be brought about by education through 
all possible agencies 

The subject of this bulletin is the investigation af sej>ticaemic di- 
seiises of poultry in ISIortli Carolina, a subject of great economic ini|K')rt- 
ance to the State. 

The historical account begins with the investigation of the Italian 
physician Bakoneo who, with Mioccni and Brugnateeu examined epi- 
demics among poultry in Lombardy between the years 1709 and 1790. 

The first reference however to the typhoid-like disease of birds in 
which tlie organism is given a definite name is that of G. Kekin in 
1889, who gives details of an extensive epidemic among fowls in Kent, 
(Etiglaiid), Moori: desciibed in 1895 the same bacterium under the 
head of Baitcrmm san^uinariimu 

More recent jmblications aie : Smith and Ten Broeck (1915), Rett- 
(UCR and Kos 3 :r (1917), Goldberi; (1917), Hadeey (1910), Tic Hkumpe 
and Van Straaten (t<)2i), Truchi; (1923). 

In 1924 the North Caiolina station published a comparative study 
of the Kuropeaii strains of avian typhoid with those of North America, 
no outstanding difierence beine l(>und in the biological activities or in 
the general character cd’ the disease inoduced by these varienis sliains. 

'i'he causati\*e oTgaTiisrn is known as Bacillus ^alluiarum , or Kleik’vS 
bacillus and in 1917-20 the ^ociet}^ of Aineiican Bacteriologists adopted 
the classification of Bitic.(.rv and gave the causative organism ot avian 
typhoid as KbcriJicUa sanvjunana (Mookl), by which name it is now recog- 
nized by the Amenc<ui school. 

Kaepp gives turther cultuial characteristics, field studies , symp- 
toms of the disease, artificial infection, jiatliological anatomy, control 
measures. 

In the summary it is stated that : i. The disease is probably pre- 
valent in all countiies wheie jxuiltry husbandry is practised. 

2. Avian- 1 y]) 1 ioid is non -pathogenic to man. Chickens are veiy sus- 
ceptible to the di.sease, turkeys and guinea fowl are less susce})tible, 
pigeons, ducks and geese are only slightly susceptible. Young cliicks 
probably aie not susceptible under field conditions. 

The causative organism lias many features in common with mem- 
bers of the colon-typhoid group. 

3. The carrier of avian typhoid is a menace to poultry. Sparrows 
and pigeons have been shown to be conveyors of the disease. 

4. Typhoid may be controlled by sanitation, isolation, or destruc- 

tion of suspects, safe disposition of the carcasses of birds dying of the 
disease, disinfection of drinking water and the pro])hylactic vaccination 
of healthy birds. Vaccination produces an immunity of unknown du- 
ration but the single inoculation should immunize the bird for llu* }>e- 
riod of duration of the disease in the flock. B. I. C. TiC H. 
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The Effect of Lactic Acid on B* pailorum, B. Avisepiicus and B. 

SAnguitiArium and its Influence in the Control of Intestinal Di- 
sease of Poultry. 

Kaupp, B. T. and DearsTVKE, R. S. PouUyv Science, Vol. IV, p. 242. 

The investigation has a practical bearing on the lactic acid value of 
buttermilk as used for poultry feeding, since the lactic acid is not des- 
troyed in the preparation of either condensed or dried buttermilk. 

By these experiments it is shown that the effect of lactic acid in 
milk is to create a field in the intestinal tract, unfavourable to harmful 
bacteria. B. I. C. te H. 

Goitre in Poultry. 

Kemkamp H. C. H. (Minnesota Agricultural Experiment ^iaiion). Journal 
of the American Veterinary MediccU Association, p. 223, 19-25. 

Goitre occurs most frequently in man, but also in all domestic an- 
imals. There are few reports of it having been found in birds 

Of 2409 autopsies on poultry for the past six years, from all sections 
of Minnesota, only two cases of goitre in birds were reixirted. Both 
were White Orpington hens and came from the same farm. 

One of these hens is shown in an illustration. The thyroid gland 
measured 3.2 cm. in the antero-posterior diameter, and 2.5 cm. in the 
transverse diameter. Microscopic section showed that the cause in those 
cases was simple goitre. B. I. C. Tic H. 

Avitaminose in Relation to Poisoning. 

MorSEEEI, G. Biochimica e terapia sperimentale, , 1 , p. i, Milan, 1924. 

In all experiments for the closer chemical determination of vit amins 
this crucial point of the subject has as yet scarcely been a]>proached. It 
is now sought by new means to clear up the (question of amt amt nose. A 
material deficiency can theoretically be brought about by a disturbing 
foreign body being introduced in the course of the cell chemistry. If this 
foreign body retards a physiological cell-constituent in its function, tlien 
this is equivalent to deficiency, if the total effect be considered. A body 
which interrupts the process of the cell chemistry can very easily be- 
come a poison. In this manner we attempt to connect toxicological in- 
vestigations with avitaminose research. The author made use of the te- 
tanus and dysentery toxinus, and obtained results similar to those of Setti 
and Taxawa. B. T. C. te H. 

Influence of the Sympathetic Nerves on the Movements of the Muscular 

Stomach of Birds. 

ICoEK, P. Inflluence des Nerfs sjanpathiques sur la motricit^ de I'esto- 
mac muscolaire de Toiseau. Comptes rendus des seances de la Sociiti de Btologte, 
Sociiii Belgee p. 839. Meeting held 25th July 1925. 

In birds, the sympathetic nerve fibres going to gizzard and the 
duodenum start from the 3rd. to the 5th. dorsal nerves. They go to- 
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wards the origin of the coeliac artery, and form a nervous plexus intimately 
attached to this vessel. The nervous fibres destined for the gizzard and 
the duodenum follow the branches of the coeliac artery which are dis- 
tributed to these organs. liach of the four branches originating from 
the coeliac nerves contains motor and inhibitory fibres, with a predomi- 
nance of inhibitory fibres in the branch issuing from the 6th. dorsal nerve. 

The gizzard and the duodenum of the bird, therefore, receive motor 
fibres and inhibitory fibres from the vaque and coeliac nerves. 

Contrary to what is usually seen when an organ is furnished with a 
sympathetic and non-sympathetic nerv'e system, there is not, as regards 
the gizzard of graminoivoroiis birds, real functional antagonism 

between the fibres of the vaque and the fibres of the sympathetic 
nerves. ICach of these nerves can function negative!}', since each contains 
motory and inhibitoiy fibies. 

In accordance witli tlie lack of functional differentiation between the 
fibres of the \^a(]ue and tlu* sympathetic, it is found that atropine suppresses 
tlie niotory effect on the gizzard and duodenum as completely 'for the 
syiiqiathetic ah for the wupie, 

A snfiicienth inteiihe cKcitation of the perijdieral end of a vaque nerve, 
or of the cut coeliac neivch, is capable f)f })rov()king a series of rhythm- 
ical contractions of the gizzard If, shortly after the commencement 
of a series, there is substituted, for the air which the ammal is bieathing, 
ail mixed with cai]>oiiic anhydride or hydrogen, the contractions stop, but 
aieiesuuu^d if ]Hire aii is given 

From what occurs, it seems as though the excitation of a mixture of 
motory and iiiiiiliitory fibres were followed by a motory or inhibitory 
effect, accoiding to the contents of CO^ ‘"Did O. in the blood which bathes 
the neuro-muscular junction 

In four experiments aiiaesthetization did not stop tlie excitation of 
the ganglionic cellules, hut prevented them from acting on the iiiuscnlar 
tissue. B. T. C. tk H. 


The Barnevelder. 

P0WEIJ/-()WKX, W. Published bv the Feathered Wot Id, q Arundel Street 
Strand, London \V. C. 2. 

This fully illustrated book, by the well-known club judge of the 
Biitish Barnevelder Club, contains a detailed description of the standard 
bird, with some excellent plates of plumage, for the benefit of the be- 
ginner. Also much general information on colour breeding, selecting 
for shows, and laying tests, and exhibitions of breeds. 

The rise in favour of Banievelders came so suddenly and has spread 
so rapidly that very many tlfink that it is an entirely new breed, which 
is not the case, as, if we were not familiar with the breed name we were 
quite accustomed to the trade-term, Dutch all-browns which cov'cred 
their products on tlie London egg market. It is of interest, however, 
to note that Dutch all-brown eggs realised regularly more per dozen 
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than the best English eggs. Size and colour were alone responsible for 
the increased prices for the Barnevelder eggs sent to us from Holland. 

The British Barnevelder Club was formed in May 1922, the standard 
drawii up and submitted to the Poultry Club for recognition and accep- 
tance, and the first Club Show was held in 1923 at Olympia. In the 
same year a section for the breed was arranged at the Harper Adams 
College laying test, there being twelve entries. 

The Club already lias about 200 members The Dutch standard 
gave much difficulty to the British breedeis. There is a difference be- 
tween the British and the Dutch standards The British standard allows 
for two varieties of hens, viz , the Double-Ivaced and the Partridge. The 
splashed pattern did not gain favour in Pmgland. In Holland, the Bar- 
nevelder Club has only one standard, the double-laced, which is called 
the exliibition-variety. 

The illustrations of plumage in this booklet are very clear 

With reference to the Black Barneveldei the author says • “ I have 
always supported the Black Barnevelders because I considei that the 
more varieties of a breed there are, the greater is its stiength 

B. I C TK H 


Text- book on Poultry Diseases. 

RKINIIARDT, Dr R Leipzig, Lehrhuch der Geflu^elkrank^ietU yi , 2nd Eli- 
tion, published by M and H Scliaper, Hannover, 1025 

The first edition appeared in 1922, and now the .second has been issued 
The book is very much improved, and recent publications have been 
taken into account Two new cliapters are added on tumours and malfor- 
mations. The number of illustrations luis also been increased The l'>ook 
can be recommended for European conditions. B T. C Tr. H. 

The Occurrence of Organisms Resembling Actinomyces in the Caecum 
of a Hen. 

Roskin, G Ueber das Vorkonmien von aktinoinycesartigen Orgcini men 
in einem Huhnensarkoin. Centralblatt fur Bakieriologie, Paras itehunde und 
InfekUonskrankheiten, Part II, p. .172, 1024. 

Commmiicatioii on the occurrence of bacteria resembling acitnomyces 
in a circular-celled caecum from near the crop of a hen. In connection 
with this, the author asks whether the infecliousness of the caecum of a 
hen cannot perhaps be traced to a parasitic source. B. T. C. TH H. 

The Histology of the Thyroid Gland of Birds. 

ScHKSKiN, J. (Veterinary High School, Vienna). Beitrag zur Histologic 
der Vogelschilddruce. Wiener tier, Monatschr, p. 575, 1925. 

The thyroid glands of the domestic cock, turkey-cock, goose, duck, 
crow, partridge, pigeon, jay, blackbird and sparrow were examined. 
With the larger birds the thyroid gland is egg-sliaped, caudal, with a yel- 
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low appendix. The presence of a mcmbrana propria, as recorded in lite- 
rature, is not corroborated. There is no regular law shown in the proto- 
plasmic structure in a bird sj)ecies The older the individual is, the more 
strongly coloured are the follicle contents. The Krause colloid colouring 
does not give uniform results with animals of the same age of different 
species, so that this technique cannot have the importance for the histology 
of the thyroid gland of birds, which is accepted on many sides with respect 
to the thyroid of mammals In the interstices of the thyroid gland of 
birds are often found typical Ivmph follicles, often with embryonic centres. 

B. T. C. TE H. 

Esaltin with Avitaminose in Vitro Bio-chemistry and Experimental 

Therapy, 

SjCTTI, Cl Btochimua e Terafiia sperimentale, p 2^4 1024, ]>. 35^, 23. 
Milan 

The author calls the substance, which in boiling shelled rice increases 
the energy of germs, esaltin The object of the examination was to deter- 
mine whether this substance is a crystalloid or a colloidal substance 
The esaltin proved to be very resistant to heat, and was obtained in the 
form of crystalloid bodies B. T. C. TE H. 


Gnicral in for mat tori. 

Circular to the Members af the Association. — I have pleasure in 
aimouneing that .irrangemeuts have been made with the Inteniational In- 
stitute of Agriculture, Konie, for 1 lie f)rinting in its hiteroaiional Recicw of the 
Sciemc and of At'iuulite, of communications and notes supplieil 

by our A.ssociation, which will thus become the me<lium for dissemination 
of information relative to Poultry Instruction and Investigation, and will 
be wi<lely distributed in all p.irts of the world In that coimeetion are two 
imporhiiit factors, namely, that the Rcoiew is issued in several kinguages 
and will be seen by I>ej)arlments of Agriculture in all coiuitries. 

I'urther. tliis Review is issae<l four times in each year and ever}" member 
of the AsscK'iation whose subscription is paid, wall receive free of charge, 
copies as published. 

1 am very ]>leased to say that Hr. B. J , C, Te IIicnnepE of Diergaardesin- 
gel, 96 a, Rotterdam, Holland, has consented to act as Editor. I ask, on 
liis behalf, for your co-operation and support, to enable him to take full ad- 
vantage of the new arrangement and to make more widely known the results 
of experience and research, which until now have bt'en available onlv to a few. 

Request is made that bulletins, leports, pablicatious and communica- 
tions be forwarded as soon as issued, direct to Dr. B. J . C. Te Hennepe. His 
attention should also be called to new works on Poultry and if j^ossible, co- 
pies should be sent to him so that notices of these may be made in the Review. 

K. Brown, 

Pu'sident of the International Assouatwns 
of Poultry Instructors and Invesiictators. 
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PLANT DISEASES AND PESTS IN HAITI 

I. 

The most important plant diseases of Haiti are : — 

I. — Cotton bacterial boll rot. 

This is a disease of cotton bolls which occurs in a very serious 
form when the cotton bolls mature in wet weatlier. It very fre- 
quently seems to follow the attack of cotton stainers. It may be 
so severe that during rainy seasons not a single boll will come to 
normal maturity. The bolls may become soft, watery and rotted 
during almost any stage of their growth. They finally turn brown 
and blackish and remain as mmnmies on the plants. No satis- 
factory control measures have been worked out. With the annual 
cottons it would not be such an important disease, since the plant- 
ing season could be regulated so as to produce fruiting in the dryer 
season. 


2. — Cotton mosaic. 

Cotton mosaic is also a very important disease in Haiti. It 
prohibits the profitable growing of certain well established and 
profitable varieties of cotton grown in other cotton producing re- 
gions of the world. The nature of the disease is not well under- 
stood. It appears in the native cotton, producing some damage 
but never becoming a limiting factor. The growing of certains 
introduced varieties has been abandoned on account of this di- 
ease. There appear to be very marked varietal diflferences. The 
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Plant Pathology Department in co-operation with the Agronomy 
Department aret esting this year, on the Experiment Station plots, 
a number of varieties planted at different times in order to 
determine varietal resistance, environmental factors affecting the 
disease, etc. 


3. — Mosaic of sugar cane. 

One of the most serious diseases in Haiti at present, is the mo- 
saic of sugar cane. It is generally distributed and very destructive 
throughout tlie Island, Uba, an immune variety, is being grown 
to a considerable extent by the Haitian-American Sugar Company. 
The indications are that this or other resistant varieties will great- 
ly relieve the situation. Improved cultural conditions ma}" also 
greatly aid in keeping the disease under control. 

4. — Kerxee smut of grain sorghi^ms. 

The kernel smut of the grain sorghums (" Petit Mil in par- 
ticular) causes much loss in this important food and feed crop. 
In many fields the damage amounts to 50 % of the crop. It is 
judged that the average loss for the Island is upwnrd of 10%, 

5. — Mosaic of tobacco. 

The mosaic of tobacco is without question the most serious 
disease of tobacco in Haiti. In the larger plantations of tobacco 
particular care is now being taken to keep the seed beds and young 
fields as free of this disease as possible. 

6. — Mosaic of beans. 

Several varieties of beans, particularly the variety “ Red Kid- 
ney suffer considerable loss from mosaic. Hot weather favors 
the disease to such an extent that their growth is sharply limited 
to the cooler season, except in the high mountains. 

7. — Mosaic of corn (maize). 

Mosaic of com (maize) is very general* and does considerable 
damage wherever com is grown in the Republic. 



i86 sPECiAX ACtrvxTms oe the bhreah of AomcviruRM . sciehc® 


8. — Beack rot of sweet potatoes. 

The black rot of the sweet potato is of considerable economic 
importance because of its prevalence and because the sweet po- 
tato is an important food crop. The damage from this disease 
may range up to 90 % of the crop. Very little attempt has been 
made to control this disease, perhaps largely because it is a local 
crop grown in small plots 

There are in addition to the above many diseases of more or 
less minor importance, due to the fact that they cause periodic or 
slight damage to important crops or else the crops upon which they 
occur are not economically important crops. 

♦ ♦ ♦ 

A new disease to which particular attention has been given 
this year is the fruit rot, or black rot, of pineapple This disease 
appears on fruits that are nearly mature. It is rarely found on 
fruits that are more than ten days from ripeness necessary for cann- 
ing purposes. One or more eyelets may be infected or in severe 
cases the entire inner portion of the fruit is alTected. In no cases 
are there external indications of the disease The disease com- 
mences as brownish spots in the placentae or as brownisli strands 
in the eyelets, spreading until the entire eyelet is browned or black- 
ened by dry rot, which may or many not sjnead to adjacent eyes, 
but does not affect the connective tissues. It is an extremely se- 
rious disease of pineapples affecting perhaps 50 % of the fruits, 
rendering them unsuited for canning or for shipping during the 
season when the disease is severe. It is a very complex disease. It 
has been previously noted in the West Indies. Brief notes con- 
cerning its occurrence may be found, but the cause or control 
measures have never been determined. Extensive experiments are 
now being made to ascertain the cause and to devise possible con- 
trol measures. 


in ♦ 

The Plant Pathology Department of the Technical Service, 
Department of Agriculture, Haiti, has, since its initiation some 
fifteen months ago, been making an intensive survey of the plant 
disease problems existing in Haiti. These observations have been 
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recorded on a plant disease survey form. Much valuable inform- 
ation concerning the prevalence, distribution, and seriousness of 
the economic diseases has thus been gained. Two definite research 
problems have been undertaken. The first of these is the fruitlet 
rot or black spot of pineapple described above. Isolation of va- 
rious fungi, yeasts and bacteria have been made and inoculations 
effected. The reactions of the inoculated fruits are now being 
studied in the field. Various })hysiological factors which may in 
some way cause or contribute to the disease are also being studied 
under field conditions. Varietal tests and selection experiments 
are also being started. The second problem receiving attention 
is the mosaic of cotton. Very little has been published concerning 
the nature and cause of this disease. We have obtained seed of 
as many varieties of cotton as were available and are making com- 
parative planting at various seasons to study the various seasonal 
effects upon the development of the disease, to studv varietal re- 
sistiince in connection with studies upon infection and the develop- 
ment of the disease. It is })roposed to study in this connection 
the effects of hybridization and selection. 

H. D. Barker, 

Plant Path)}o ist to Du Dt parDtu tii < I A^^riLtiJiuie 
a iiJ in hn,( *i Insh tidt o , 
P>}t-ia~Prinn fLnU). 


II. 

The Insect pests observed in Haiti are : — ^ 

I. — Insect pests of cotton. 

The important insect pests of cotton in Haiti are : — 

(a) the leaf caterpillar, Alabama argillacea Hubner; 

(J) the Stainer bug, Dysderctis andreae Idnnaeus ; 

(c) the red spider, Tetranychus bimacidafus Harvey ; 

{d) the white scale, Hemichionaspts minor Maskell. 

The Pink Bollw'orm, Pectinophora gossypiella Saunders, is a 
serious pest on Sea Island cotton, but does little damage to native 
cotton, which is more extensively grown. 
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2. — Insect pests op coffee. 

Coffee has not any serious insect pests. 

3. — Insect pests of sugar cane. 

The seed of sugar-cane is attacked by a termite, Nasutitermes 
{Tenuirostritermes) pallidiceps Banks, which also sometimes does 
serious damage to corn. The leaves of sugar-cane are often eaten 
by a caterpillar, CahUo pulchella Lathy, the stalk is bored by the 
caterpillars of Diatraea saccharalis Fabricius, and the roots are 
eaten by white grubs, Lachnosterna hogardt Blanchard. Sugar- 
cane, and to a much greater extent, corn, is often damaged by 
army-worms, Laphygma frugiperda S. & A 

4. — Insect pests of sweet potatoes. 

Sweet j)otatoes are attacked by the weevil borer, Cylas for- 
micarius Fabricius. 

5. — Insect pests of bananas. 

Bananas are attacked by the root borer, Cosmopohies sordi- 
dus Germar. 


6. — Insect pests of coconut-trees. 

Young coconut trees are often attacked by rhinoceros beet- 
les, Strataegus quadnfoveatus P. B., and the leaves by the scale 
Aspidiotus destructor Signoret. 

7. — Insect pests of citrus trees. 

Citms trees are infested with most of the common scale in- 
sects, as well as by the black fly, Aleurocanthus woglumi Ashby. 

♦ « ^ , 

Demonstrations in the control of the cotton caterpillar have 
been made by the Technical Service, showing the desirability of 
dusting with arsenicals, and the largest cotton plantation in the 
country has replaced its spray pumps with dust guns. 
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A demonstration on the destruction of the West Indian Cane 
Leaf -Hopper, Saccharosydne saccharivora Westwood, by means of 
dusting with calcium cyanide was made, but this was thought too 
dangerous for use by ordinary labor, and what at one time threaten- 
ed to become a serious outbreak gradually disappeared, due to* 
natural causes. 

Demonstrations in the destruction of ants, especially Sole- 
nopsis geminata Fabricius, by means of the Barber fonnula of 
poisoned syrup, both in houses and around citrus trees have been 
made, and in the destruction of termites, Nasuhtermes inorio La- 
treille, by placing arsenicals in their nests. These have been made 
directly by the Department of Entomolog^^ and do not include 
those made by agricultural agents or teachers, nor instiiictions 
given to other persons for the control of insect pests. 

George N. Wolcott, 

/ Htomolo i^f io the Dt f urfment oi A/^n- 
cuiture ami I tJifii In fruiHm, Po>t-au~ 
Prime [Republic Haiti) 
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Economics. 

T. Diversification of Crops. 

Tropical AgficuUufe, Vol II, No. 5, pp. 93-94. Trinidad, 1925. 

The recent depression in certain tropical products brings into pro- 
minence the fact that one-crop areas are based upon an unstable economic 
foundation. While the main crop is in demand at remunerative prices 
the country prospers, but when any disaster overtakes this crop the whole 
area is thrown into profound depression. Much may be said in favour 
of specialization of large areas, but the inlierent danger of the system should 
always be remembered by plailters and administrators. 

A well-known example of a one-crop area is that of the coffee industry 
of Ceylon, which was prosperous until in 1868 the disease Hcmeliea 
vastatrix appeared and practically destroyed the industry. Other crops 
were then cultivated, and salvation was ultimately found in tea, which 
was introduced on sound economic lines ; although the failure of the 
Ceylon tea industry would be very serious for the island, owing to the 
introduction of other crops, such as cinchona, cinnamon, rubber and coco- 
nuts, the effect of failure of tea would not be so disasterous as was the 
case with coffee. 

A more recent example is that of the rubber industry of Malaya, and 
also that of Ceylon, in this case due to over-production, with the con- 
sequent fall in market prices. 

Another instance is that of cocoa ; the production of the Gold Coast 
rose from 3Q,ooo metric tons in 1912 to 194,000 tons in 1923. Recently 
prices fell, owing to a variety of causes, with serious results to the 
producing areas. 

A remedy may lie in cooperation to e.xtend the market, to limit 
production, or by publishing reliable information regarding stocks and 
supplies. The cliief remedy however lies in a greater diversification of 
crops. 

The danger is again illustrated on a smaller scale by the failure of 
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the lime industry of Montserrat, brotu^^ht about by disease, hurricanes 
and competition of the Italian lemon iiidustr.v. 

There are many minor crops in the tropics which could be develojKid 
into profitable industries if they received adequate attention. 

The nec‘d is urged for j)ractical recognition of the necessity of broad- 
ening the economic basis of those tropical areas whose fortunes are 
founded upon the continued prosperit}^ of one main crop. 

W. vS. G. 


2. Dairy Farming on Arable Land. 

University of l^eds^ Bulletin No i 38, pp. 54, plates 4, graphs 4, charts, 2. 
Leeds 1925* 

The Bulletin gives an account of a system of cutting and feeding 
of green forage to dairy cows, to supplement or take the place of pasture 
during the grazing season. The work was carried out at the Soiling 
Fa nn, Raweliffe, Yorkshire, from 1920 to 1924. 

The Bulletin describes : the experiments and the results obtained ; 
the factors which affect the relative efficiency of soiling crops and grass 
pasture for milk production ; the possibilities of reducing the cost of milk. 

In an appendix are shown : details of cropping ; annual valuations ; 
tables comparing economic results with those of other farms in Yorkshire ; 
graphs of milk yields ; charts of sclienies of cropping. W. S-.G 

^ Hard Winter Wheat Grower’s Problem. 

(hUMi’S W. F (K<insas State Agricultural College) Journal of Farm Zio - 
nomics, Vol VII, N® 2, p}>. tiibles o- Columbus, Oliio, 1925. 

The author discusses tlic various conditions brought about during 
and after the War, their elTects on pr()ductit>B in the winter wheat belt, 
and the adjustments which birnnis must now make owing to changed con- 
ditions of pn)diiclion and altered piice lelations. 

The dilTerent as}>ects of the problem are treated and the following 
recommandations made . 

T. Adjust the wheat acreage per farm to that which can be sown 
pTojxrly with the irsual labour force and equipment of the farm. 

2. Produce dark, liard, high protein content wheat for which 
millers are pa>ing piemiums. 

J, Secure for the gi*ower the jiremium paid for high grade wffieat. 

4. Encourage cooiKuatitm by farmers, and the adoption of improved 
varieties of crops. 

5. Encourage the keeping of livestock on the wheat farm, to utilize 
laboiu*, bulky feeds and by-products. 

6. Educate the farmer with revSpect to improved methods and market 
demands. A market news service is essential. 

7. Research work on production and marketing is necessary. 

There are many other allied problems such as credit, transport, taxa- 
tion, etc., but the author is of opinion that the adjustement which may be 
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made by the individual farmer are the most fundamental, as the ultimate 
solution of the present difficulties is dependent upon individual action, 

W. S. G. 

4. The Economic Interpretation of the Results of Fertility Experiments. 

WoKTirEN, 35, L. Journal of Ayncrxcan Society of Agfonomy, Vol. XVII, 
No. 4, pp. 233-24^, tables 4, bibl. Geneva, N. Y., 3924. 

The author is of the opinion that calculations of financial returns from 
fertiliser experiments are almost without exception favourable to the fer- 
tiliser. 

The various factors which influence the accuracy of the financial 
interpretation of results are discussed, examples are given, and the follow- 
ing conclusions drawn : 

Adequate consideration has not been given to error in calculation of 
financial returns from fertiliser plot experiments. As a result the conclu- 
sions indicate a most liberal return on the fertiliser investment. 

Conservation in determining financial returns from experiments is 
highly desirable, and particularly so in jjeriods of general price decline of 
agricultural products. 

Unless financial conclusions conform more nearly with the returns 
that would be secured in actual farm practice, farmerr^ may disregard all 
agronomic teaching. W. S. G. 


5. The Economics of Soil Liming. 

Sl<IPHER., J. A. Journal of the American Society of Agronomy, Vol. XVII, 
No. 4, pp. 2J 1-232, figs. 12. Geneva, N. Y., 1925^ 


Increase in crop yield resulting from a particular soil treatment 
is of academic interest and is a scientific index of soil plant relation- 



Fig. 18. Area per year from individual crops. Dollars 
per acre — Net profit. 

A cereals, B = other forage, C j* pasture, D 
legumes, roots. 


.ship. The true measure 
rests upon the net value 
of the produce above its 
cost of production. 

The outlay in lim- 
ing, in addition to the 
cost of material, should 
include the cost of har- 
vesting and marketing 
the crop increase. The 
liming costs proper 
should include cost of 
material, freight, ex- 
j>ense of wagon haul,and 
spreading on the land. 
Wagon haul costs 50 
cents for the fi.rst mile 
and 30 cents per ton 
for each additional mile. 
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Spreading costs per acre, 57 cents for a 500 lb. application and $r.6o 
for 8000 lb. 

The first gain from liming is that cost of tillage is reduced. Qipital 

or land profit is the se- 
cond. One dollar net 
return in crops per year 
justifies $10 higher land 
value. The land profit, 
based on returns from 
tests in 17 vStales, a- 
mounts to $40 per acre. 
The third gain is 
that of crop increases, 
the value of which is suf- 
ficient to afford a net 
profit of $4 i>er acre per 
year. 

Considered as-an iii- 
V'estment, liming has 
returned 138 % on all 
outlay in the 17 States 
studied. 

Root and legume 
crops gave the highest 
profits horn liming and 
cereals the least. Alfalfa gave the greatest return, followed by clover, soy 
bean, timothy, maize, rye, wheat and oats. 

Light applications proved the be^;»t investment in 13 comparative 
tests ; a single application rvas always more profitable than multiple 
increments. W. S. G. 

0. Payment in Kind in German Agriculture. 

Hueno, W. Die Naturalentlolmung in der deiitschen lyaiidwirtscliaft. 
Berichte uber Landwiitschaft, Vol. II, No. 4, 80 pp., 1 j tables. Parey, Berlin, 

After discussing the develox^ment of payment in kind which, under 
normal conditions is slowly disappearing and giving way to payment in 
money, the author deals iu detail with the pecuniary^ evaluation of wages 
in kind. It is necessary for the levying of taxes, for workers' insurances 
and for the labourer himself, and furnishes data of comparison for the 
payment of wages in kind as well as in money. The payment of wages 
entirely in kind hardly occurs anywhere in Germany^ nowaday^s. The tem- 
porary introduction on the Isle of Rugen as a consequence of inflation, 
has not proved practical when the return to the normal currency took place. 
But iu times of fluctuating currency the whole evaluation of wages is 
different, and then it is well to establish as a unity of measure not 
money, but the chief products of the crops, as these are more or less 

[«] 
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permanent in value, in Germany rye and potatoes are used for this 
purpose. 

Subsequently the author treats of the diherent sorts of payments in 
kind at present employed in combination with pa^mient in money, and 
points out the effect and the importance still due to the former in agricul- 
ture and in national economy as a whole. The appreciation of wages in 
kind in the form of lodgings and land emoluments, he thinks often exage- 
rated, most of all where the land let to the labourer is not permanently 
held, for instance, where the labourer is given a different piece of land 
every year on account of crop rotation. 

Wages in kind have not prevented immarricd men from leaving the 
land, but they have done so in the case of pemianenl, married day labourers, 
especially where the land given as wages in kind was not changing but 
settled land. The effects of wages in kind on the working of tlie estate 
itself are discussed, and finally the possibilities are considered under which 
payment in kind may still, and must, play a part in the future. 

Above all things, a clear, estimated, cominutatiou of payment in 
kind into a fixed value, consequently for the time being into money value, 
is necessary^ and this commutation must also be satisfactory to tlie la- 
bourer himself ; and further, w’ages in kind ought to be given in the actual, 
exact equivalent of payment in money, and not, as has often been done 
hitherto, indiscriminately. H. I. H, 
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Plant Products, 

7. The Nipah Palm and Alcohol Production in British North Borneo. 

DknneT. J. II. Malayan ApticuHural Journal^ Vol, XIII, Ao 5, pp 64-71. 
Kuala Jnmpur, 1925 (i) 

It is estimated that there is an area of at least 300 000 acres of Nipah 
Palm in British North Borneo, available in blocks up to 5000 acres, extend- 
ing up the river estuaries for distances of nine or ten miles. 

Nipah Palm in the Federated Malay States, owing to exploitation, 
has become an agricultural undertaking, whereas in British North Borneo, 
owing to different conditions it remains a forCvSt product. 

A factory with an experimental plant capable of producing 200 gal* 
lon.s of motor spirit per day has been erected, and tapping the palms for 
juice was started in January, 1924 and continued until June. 

The motor fuel produced consists of about 70 % alcohol and 30 % 
ether with the addition of i % of aniline. It is claimed that the motor 


(i) Sec R. 1923, Nos. U2 and 492. {Ed) 
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fuel has an efieciency of 80 %, as compared with petrol, also that engines 
require less lubricating oil, do not over-heat and require decarbonising 
less frequently. 

It is considered that it should be jx>ssible to produce fuel at a price 
sufficiently low to compete successfully with petrol. W. S. G. 

8 Ginning Pima Cotton In Arizona. 

Townsend, J. S. United States Department of Agriculture, Bulletin'^o.i^ig^ 
pp. n, plates II. Washington, D. C., 1925. 

On account of the diversity of roller-ginning methods used in Arizona, 
Pima cotton in the bales often differed so much that it was considered 
to be uneven in ciuality. In reality Pima cotton is more uniform than 
any of Ibe seed stocks obtained from Egy|)t. 

As a result of investigations made by the Arizona Department of 
Agriculture, an attachment has been devised for removal of the lint from 
the gin roller in a manner that straightens the fibres and improves the 
appearance of the cotton ; by the use of the new attachment the cotton 
is placed in a higher corninercial grade. 

The Bulletin describes the methods in use for ginning ibma cotton, 
and contains photographic illustrations of the lint at the different stages 
of ginning. W. S. G. 

() The Determination "of Moisture in Flour. 

SpknclR, G C. (Bureau of Chemistry, U. S Department of Agriculture). 
The Guaiilititive DeteriniiMtion of Moisture in Wheat Flour Jnutnal of the 
Association of Agicnltmal Lhennsis, Vol VIII, No. 3, p. 311, 7 figs. 

Washington, D C, 1925 

Grain flour is coinj>osed of extremely small particles of an organic 
body, these particles varying in cell structure and chemical nature and 
presenting an enormous surface for the attraction and retention of atmos- 
pheric moisture. In flour, as in other substances with a cell structure, 
and in powdered carbon, the moisture is in close contact with the finely 
divided particles and adheres much more tenaciously than water which 
may be easily detached from solid surfaces. Also on applying the simple 
law of attraction it will be understood that, given the influence of the 
proximity of the water and the particles of flour, it is impossible to diive 
off all the particles of watei , since the vapour pressure is insufficient to 
overcome absorption. 

Hence all the methods hitherto adopted to determine the moisture 
of flour are liable to err ; the one used must be accepted by all those in- 
terested, In the United States a maximum moisture of 13.5 % is allowed 
and the drying of two grams of flour in a current of dry h3’'drogen, or in 
a vacuum at the temperature of boiling water to constant weight (for 5 
hours approximately) is prescribed. In this official method however 
there is no indication of the reduction of pressure used, and this causes 
various investigators to obtain different results. 

[8.f] 
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The author has made numerous tests with different methods, always 
using aluminium capsules with a cover, 60 mm. in diameter and 18 mm. 
deep, and has come to the conclusion that the simplest, most accurate 
and quickest method is the following : About 2 grams of flour are placed 
in a closed and covered capsule ; the cover is taken off and the capsule 
kept in a furnace at a temperature of 130^0. for one hour. The cover 
is then replaced and after the capsule has been left in the desiccator 
for 20 minutes, it is weighed. A. F. 

10. The Future of the West African Palm Oil Industry. 

Barnes A. C. Tropical Life, Vol. XXI, 2, pp. 18-19. London, 1925 

The growing importance of vegetable oils is obvious, and until recently 
West Africa was the chief producer of palm-oil and kernels, but competi- 
tion has arisen owing to the improved methods of cultivation and organi- 
sation adopted in Sumatra and Malaya. It is estimated that in five years 
the export of palm-oil from Sumatra will exceed 60 000 tons per annum. 

The author alludes to developments now taking place in Sierra Leone, 
the Gold Coast Colony, and Nigeria ; in the last-named colony attention 
is being paid especially to native methods of extraction, as the methods 
now in use are extremely wasteful. It is estimated that the internal 
consumption of palm-oil in Nigeria is about 100 000 tons per annum. 

The author is of opinion that the quantity of oil produced annually 
could be more than doubled if the whole of the produce of the palms now 
in bearing were utilised, to the best advantage. W, S. G, 

XI. Production of Sweet Silage by American Methods in Austria. 

KuPEEWiESER. Maisbau und Erzeugung von Silage nach amerikanischem 
Rezept. Wiener landwwtschajthche Zetiung No. 10, March 7 1925, pp. 2, 
figs. 4, Vienna. 

The increased importance of dairy farming has had as a consequence 
in Austria the effort of developing in a higher degree the cultivation of 
forage by the laying down of artificial meadows and the promotion of 
grass-seed cultivation. The necessity is evident of devising a better 
method for the preservation of fodder as hay-making is so often delayed 
or even prevented by bad weather. 

As a consequence, in many parts, different methods for the erection 
of silos are being tested, as recommended by industry and the inventors. 
No final opinion can be given as yet as to these trials, largely owing to 
the fact that the results of silage preparation vary with each year, accor- 
ding to the prevailing weather conditions at the time when the fodder was 
cut and placed in the silo or brought in for conservation ; weather condi- 
tions, dryness and ripeness of the fodder itself, method of treatment and 
many circumstances are all of importance. 

An interesting experiment has been made by Dr. Karl Kuppeewieser 
who grew maize according to American methods of cultivation and stored 
it in a silo built from American plans. In so doing he acted upon 
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principles which, according to ideas hitherto prevailing in Austria, were 
considered as inadvisable. In Austria maize intended for fodder, is sown 
as closely as possible and is often broadcast. The object is to suppress the 
formation of fruit and to use the maize as green fodder as long as the cobs 
are still tender and small. Kuppelwieser on the contrary, grew the maize 
in rows one metre apart and the plants in each row were placed at a dist- 
ance of 15-25 cm. Here and there sunflower seeds were sown. The 
field was hoed three times, between the plants. 

The harvest began on the 4th of October. The cobs were in a 
state of milk ripeness, and in the stmnier places showed signs of full 
ripening. 

After drying off during fine weather for several hours the fodder, 1120 
meterzentner (220 cwt.) on 5 hectares, was cut into pieces of about 2 cm. by 
a powerful American chaff-cutting machine and blown into a ferroconcrete 
silo. This silo had an internal height of 11.60 m. and a volume of 184 
cii. metres. Eveiy^ day a layer of 100 to 150 cm. was filled in and spread 
evenly and trampled down by a boy. After the days work was done, two 
men again trampled down the mass of fodder for ten minutes each, espe- 
cially at the edges. In this also KupeewieSER abandoned the general 
Austrian custom, as by having the fodder trodden down he prevented the 
formation of a high temperature and a strong fermentation. As the fodder 
never got wanner than 30<^C no butyric acid bacteria developed, the forma- 
tion generally of which is suppressed by spreading the fodder lightly and 
so trying in order to obtain quickly a temperature of 55-6o<^ C., which 
prevents the development of the butyric acid bacteria. However it al- 
most always happens that butyric acid is formed during the time in which 
the heating of the silage takes place and when its temperature is above 
300C. and below bo^C. It is obvious that the amount of butyric acid pro- 
duced is larger when the critical temperature period is prolonged. (This 
explains why with the method usual in Austria the amount of butyric acid 
formed in a silo is sometimes considerable in one case, whereas with fodder 
harvested imder better, drier conditions, the quantity is quite small). 

By havmg the mass of fodder trodden down, and so excluding air, 
Kupeewieser prevented the formation of excessive fermentation also, the 
fact that the constituents of the maize were for the gi*eater part in the form 
of starch and only to a slight extent in the form of sugar, which is more 
easily fermentable, had a preventive influence on fermentation. 

The upper layers of the silage in the silo were covered with maize 
leaves, but without cobs and then with turnip leaves on which were placed 
a well-fitting layer of planks on which stones were put. The silo was filled 
up to a height of 10 m. but after several weeks the fodder had sunk to 
a height of 8.30 m. 

At the beginning of J anuary the cover was lifted and the upper spoilt 
layer was removed. Only at the borders, where air had penetrated, the 
fodder had become unfit for use. Where the boards were lying closely on 
the turnip leaves, these were in excellent condition. 

The colour and smell of the fodder were very satisfactory. The in- 
dividual parts of the plants, such as cobs, stalks and leaves were plainly 

[i«] 
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distinguisliable. The woody constituents were completely softened. The 
silage is readily eaten by cattle, which are given lo kg. per day. 

The analysis of the fodder was as follows: acetic acid o.ia %, lactic 
acid 0.66 %, butyric acid o.o, water 77.19 %, crude protein 1.79 %, crude 
fat, 1.15%, non-nitrogenous extract 10.99%, crude fibre 6.23%, ash 
2.65 %. The sample was taken 50 cm. below the cover. 

The experiment is interesting also for the reason that it was carried 
out at a height of 350 m. above seadevel, where in the middle of July 
the temperature only reaches 17.40C., and which in consequence is not very 
suitable for maize cultivation. H. K. 

12 Silage Making In Tower Silos. 

Amos A. (School of Agriculture, Cambridge) Journal of Ministry of Agri* 
culture, Vol. XXXI, No. 11, pp. 1046-1051. London, 1925. 

In the case of most silage crops grown in Great Britain, such as oat 
and tare mixtures or first crops of seeds, the most convenient time to make 
silage occurs between the hay and wheat harvest, or it may be done in 
periods of damp weather, or at times when haymaking is imjxxs.^ ible. 

As a general rule a crop for silage should be cut in a state of maturity 
rather more advanced than for haymaking, because there is much less 
loss during carting, and as the crop is ensiled shortly after carting there is 
little chance of any further formation of fibre. 

The actual catting of the crop may present various pioblems, dej^end- 
ant upon the particular crop and its condition at the time of cutting. 

The quality of silage is affected bythe interval of time between cutting 
and ensiling ; the best type, green and fruity will probably be obtained 
when the interval is shortest ; acid silage is likely to result if the crop is 
allowed to become partially dry after cutting ; sour silage will be produced 
from a croji cut and exposed to rain foi some days, so that decomposition 
starts in the field. 

Loading in the field is facilitated by using low carts, or low-framed 
lorries, and when the crop has been cut and tied with a binder. 

The choice of a silage cutter is important, as the speed at which the 
silo can be filled is largely controlled by the machine which cuts up the 
Cl op and elevates it into the silo. 

In making silage it is essential to limit fermentation by the exclusion 
of air ; if air has access to the silage for a continued period, as by cracks 
in the walls of the silo, then the normal silage fermentation is followed 
by the growth of moulds and the silage is spoilt. Care must be taken to 
see that the walls are airtight and that air is excluded by trampling the 
crop. The level of the silage should be a little higher in the middle than 
at the sides of the silo. 

The filling period should be sufficiently long to allow the silage in the 
lower and middle parts of the silo to ferment and settle, before comple- 
tion of the filling. When intermittent filling of a silo is practised, however, 
the interval between two fillings must not exceed 60 hours, or a mouldy 
layer will be formed on the top, which will persist. 

m 
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Under good conditions not more than 6 ins. should be spoilt, but with 
careless management 3 feet of top silage may be wasted. If on conclusion 
of filling, the crop is over-mature and dry, it is useful to add water to the 
crop as it passes into the silage cutter. 

Various methods have been suggested for exerting pressure on the 
top of the silage in order to prevent access of air and thus reduce wastage, 
such as a layer of soil, or of wheat-chaff, etc. but no method seems truly 
economical. There is need of a device for the jjrevention or limitation of 
wastage of silage at the top ot tower silos. W. S. G, 

n Flax Factory Management. 

Baker, B. Journal of Department of Agriculture, Union of South Africa, 
Vol. X, No. 3, pp. 234-256, plates 20, Pretoria, 1925. 

The author visited Kurope in 1924 to investigate the flax industry 
with a view to its establishment in South Africa. A great deal of time 
was silent in studying methods of fibre extraction ; descriptions are- given 
of the following 

(a) Dew Rtifmg, found to be unsatisfactory under conditions ob- 
taining at Durbanville, South Africa (i). 

(b) River Retting . the finest fibre produced comes from Courtrai 
in Belguim, due to the properties of the river : some firms employ warmed 
river water to hasten the process. Details of processes are given with 
plans of factori(‘S and retting tanks. 

(c) The Peufallit System of Retting, in winch the flax straw is heated 
with steam under piessure for about 12 hours ; after dr^dng in ovens 
the straw is ready for scutching The plant costs about £ 10,000. Belfast 
spinners reported that the flax was lacking in spinning quality. 

(cl) Bacterial Cultures: Professors Carbone and Tobler are carry- 
ing out experiments at Soran with cultures of Bacillus felsineus, but 
it has not yet been decided whether such methods are economically 
possible. 

(e) Chemical Methods of Retting: the allusion to these methods is 
very brief : the underlying principle is the removal of pectin substances 
by chemical agency. Spinners complain of a loss of « quality », due 
probably to removal of the oily matter of the fibre. 

Mention is made b^’' the author of schemes for the collection of straw 
produced by growers, for treatment at central depots, and to the recent 
tendency in Ireland for the farmer to sell his standing crop in the field ; 
the buyer rets the straw, which he passes on to others who have specialized 
in scutching. Finally , the fibre is bought by a dealer who grades the 
fibre and sells it in large consignments to the spinner. 

South African straw was treated in vSilesia and it was noticed that 
retting was uiisatisfactoiy owing to inequalitv in diameter of the straw. 
Thick straw retted sooner than tliiii straw, and the latter gave an addi- 
tional 1.3 % of long fibre. Attention should be given to the production 
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of more uniform straw, which renders subsequent processes easier and 
more piofitable. 

After retting and drying, straw should be stored for some months 
before scutching, and in South Africa scutching should be carried out in a 
humidified atmosphere. The chief fault with South African fibre is that 
it is more like horse-hair than silk, and as this difference represents from 
£50 to £100 per ton in market value, every care should be taken at 
this stage, by the aid of humidifiers, by scutching in winter or by other 
means, to make possible the production of a high grade fibre. 

Breaking and Scutching : There are several kinds of mechanical scut- 
ching machines on the market, of which the « Etrich » is described as 
being the best. The machine is a combined breaker and scutcher, and 
is in use at one factory at least, in England, the manager of which factory 
states that the « Etrich » handles the retted straw at a cost of i8s. per 
ton as against about 80s. for hand-scutching. For the machine to work 
satisfactorily the straw must be well retted, dry, clean, and ('venly fed into 
the machine. The « Etrich » plant at the above factory cost £2000. 

Allusion is made to the different t>q)es of hand scutching wheels, e. g., 
the Irish with 6 heavy blades, the Belgian with 12 light blades, and a 
modification between the tw’^o, found satisfactory in East Africa. The 
choice of wheel depends upon the nature of the straw and the degree of 
retting to which it is submitted. 

Attention is drawn to the importance of grading the fibre, which 
should be done only by experts. The article concludes with details res- 
pecting cost of production, based on wages and other factors now ruling 
is South Africa. W. S. G. 

14 Packing Apples in the Okanagan Valley, British Columbia. 

Tayuoe, H. V. Journal of the Ministry of Agriculture, Vol. XXXI, 
No. II, pp. 1034-1046, %s. 4. London, 1925. 

The author gives a brief devSeription of the Okanagan \^alley, its soil 
and climate, followed by details respecting the business methods of several 
cooperative fruit grower's essociatious which have been formed in the 
t^alley. Au account is given of the methods employed for receivings 
grading and packing, and the dispatch of fruit to the various markets 
in the United vStates and to Europe. W, S. G. 

15 Grading, Packing and Handling of Bananas. 

EowIvANDs, W. Queensland Agricultural Journal, Vol. XXIII, No. 4^ 
pp. 282-304, plates 97. Brisbane, 1925. 

The object of the article is to aid growers in the preparation of bananas 
for market, so that they may obtain higher average returns and fewer 
losses. 

The methods described are those employed by many successful grow^ 
ers in Queensland who have earned a high market reputation as consistent 
suppliers of firm, clean and well-packed fruit. 
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The article is Ulustrated by axcellent photographs (Plate IV, figs. 20,21 ; 
Plate V, figs. 22-23) arid contains detailed instructions on the handling of 
bananas, from the time the fruit is harvested until it is graded and packed 
for the market. W. S. G. 

z6. Refrigeration of Mangoes. 

Higgins, J. B. and PUNZAnAN, B- S. Philippine Agriculturist, Vol. XIII, 
No. lo, pp. 443-449. Los Bafios, Laguna, 1925. 

Comparatively little systematic work has been done with respect 
to the refrigeration of tropical fruits. The object of the author's ex- 
periments was to make preliminary trials to indicate the best tempera- 
tures and conditions for later and more extensive experiments with man- 
goes. The work was carried out on fruit of the Carabao and Pico varieties, 
the former being one of the finest varieties known. 

The fruits used in the experiments were all very similar as regards 
maturity, except that a few showed a slight loss of green colour ; all 
were hard. 

The experiments indicate that sound, green and hard, but fully ma- 
ture Carabao mangoes, retain their condition under cold storage at about 
360 P\ for a period of 18 days or more, but not so long as 35 days. The 
fruit was in no way injured, and in flavour, texture and colour was equal 
to fruit which has not been stored. W. S. G. 

17. The Howard Method for Detecting Spoilage in Preserved Straw- 
berries and Blackberries. 

Needham G. H. and Feeders C. R. (Department of Food Preserv^ation, 
University of Washington). Journal of the Association of Official Agricultural 
Chemists, Vol. VIII, No. 3, pp. 313-327, fig. Washington, D. C, 1925. 

The enumeration of moulds, ferments and spores by the Howard 
method ma}^ also be applied to stxawberry and blackberry preserv^es. These 
products cannot be preserved more than a day before proceeding to treat 
them. The presence of many moulds, determined by the Howard method, 
indicates a high percentage of musty or spoilt fruits ; th presence of many 
ferments indicates that there are many spoilt and fermented fruits. Both 
deteriorations are observed contemporaneously. 

The highest values for moulds are obtained when the pulp only is 
used ; the juice contains fewer, and the mixture of juice and pulp still less. 
P'or the enumeration, the whole of the contents of the jar under examinal ion 
should be utilized. 

In strawberry jellies there is always a very small number of moulds, 
ferments and spores, whatever the condition of the product u.sed. Straw- 
berry or blackberry preserve on the other hand always contains a greater 
number of moulds than the raw product. Ferments show but few varia- 
tions, and rather tend to decrease. 

The presence of Soft or over-ripe fruits, apparently unspoilt, gives a 
different value for moulds, especially in the case of blackberries. A. F. 

[le-iT] 
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Animal products. 

1 8 The Rape-Colewort Taste in Milk. 

Oiu;a JeNvSEN. Sur le goiit de chou-navet dans le lait, Le Lait, Year V, 
Vol. V, No. 41, pp. 3^-33- Paris, 19^5- 

The rape-cole wort, or mustard taste, is due to the agency of certain 
species of bacteria capable of separating the mustard essence contained 
in the parent substance (a glucoside) met with more or less abundantly in 
all the crucifers. 

The parent substance passes from the cow’s udder dLectly into the 
milk and acts as a poison on young children. Nevertheless it is not the 
parent substance as such which imparts the flavoui to the milk ; there 
must have been a separation of the mustard oil. In spoilt turnips, there 
may have been a part of this liberated substance, bxit fresh milk rarely 
has this disagreable taste, which only develops gradually through bacte- 
rial induence. 

The active bacteria originate either from the water used for washing 
and rinsing the buckets and vessels, or from cow’s dung. The utmost clean- 
liness should be observed in milking therefore, and if in spite of this the 
milk has the rape-colewort flavour, a bacteriological examination of the 
'water should be made. 

In a test made by the author, it was shown that the bacteria which 
caused the rape-colewort flavour were liquefying, non-sporing, bacteria, 
of aqueous origin. 

The rape-colewort flavour may also be developed in butter : butter made 
from sterilised cream and inoculated with these liquefying bacteria, smelt 
rancid after a time, and after the fat had been removed by filtering, a de- 
cided decomposition could be observed. 

It is important, therefore, that dairies should have a bacterial examin- 
ation made of the water they use ; if this water contains an appreciable 
number of liquefying bacteria it nm.st be sterilised before coming into 
contact with pasteurised cream and butter. P. D. 

19 The Influence of Different Methods of Pasteurisation by Heating 

on the Digestibility of the Albumenoid and Mineral Constituents 

of Milk, 

Tkhrotne, B. F (Professor at the University and Director of the Institute 
of General Physiology of the Faculty of Science at Strassburg) and SpindeER, 
H Influence des divers proced^ des pasteurisation par chauffage sur la diges- 
tibiHt 4 des constituants albuminoides et mineraux du Lait. Le Lait, Year V, 
No. 43, pp. 241-256, 6 fi.gs. bibliography. Lyons, 1925. 

It is important that only milk should be delivered for public consump- 
tion which IS free from injurious micro-organisms, but its composition 
and properties at the time of secretion should have been modified as little 
as possbie. These two desiderata appear to be contradictory, for to des- 
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troy the micro-organisms, the best method is to heat the milk, thus risking 
modification of its composition, the impairing of its physical structure 
if not the composition even of its constituents. 

The authors have made a comparative .study of the influence of low 
and high temperature pasteurisation, and the Stassano process. 

Cow's milk, sometimes fresh, sometimes subjected to the various pro- 
cesses of pasteurisation under examination, was administered to yoimg 
pigs of the same age and weight (8-io kg. when the tests commenced), 
during the growth i>eriod. The quantity of milk given is calculated on the 
basis of its caloric energy, at the rate of 150 calories per kg. of live weight. 
The total ration is distributed in three parts, at 8, 13 and 18 o' clock, the 
milk is heated to 37^ C. in a double boiler, and the tiough in which it is fed 
is taken away as soon as the animal has consumed all the milk. 

The animals are placed in a special pen which allows the urine and 
faeces to Ix^ removed separately. 

In a first series of te^ts, various animals were compared with one an- 
other, and in a stcoiid the comparisons were made on the same animal 
receiving a diifereiit milk for each test period, lasting a week. 

Kveiy day, both on the milk taken in and on the various portions of 
faeces collected, the total nitrogen was estimated by the Kjehldahl method, 
and the ash by incineration in a uiuflle furnace after desiccation ; the re- 
sults enabled the coefficients of digestibility to be calculaled. 

Every day a mixed cow's milk utilised. The first part is given 
in its natural state ; lliree other portions are treated respectively by 
one of the following 7)roces^e's : 

ieml^eyature pa^dcunsahon : healing to 63^0. for 25 minutes, with 
mechanical stirring, then cooling ; 

Hi^^h temperature pasteurisation : lieating to 95^^C. for one or two mi- 
nutes, then cooling ; 

Stassano process : heating to 75®C. tor 4 ar 5 seconds, the milk flowing 
out ill a thin layer continuously, then cooling. 

The results of the tabulated tests enable the following conolu^ons to 
be drawn * 

(i) Milk, fresh or subjected to heating by tlie high temperature 
pasteurisation process, the low, or the Stassano gave identical coefficients 
of digestive utilisation of nitrogenous substances and ash, 

{2) The values obtained for the coefiicients of digeslibihty of the 
proteins of cow's milk by the pig are exactly the same as tho^e previously 
observed hy various authors for the digestion of cow s or haman milk 
by children. The specific origin therefore does not entail an} difference 
in digestibility. 

(3) Iwen with a very young animal of rapid growth, feeding with 
milk alone only allows a poor assimilation of nitrogen : taken at the rale 
of 150 calories jxir kg. by young pigs of 8 kgs. weight, the milk only 
leaves in the organism 50 % of the proteins it contains. 

vSuch method of feeding therefore entails a considerable waste of ni- 
trogen. 


P. D. 
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PIvANT DISEASES AND PESTS 


Plant Parasite'^. 

20. The New General Supplement to SACX^JARDO’s Syl/og'e Fung'orum, 

Saccardo P. A. Sylloo^e Fungorum omnium liucusque cognitorum, Vol. 
XXIII. Siipplementum universale. Part X : Basidumiycetae, Curante A. 
Trotter. (Collab. P. A. and Dominicus Saccardo, G. B. TrAverSo, A. TroTTER). 
One vol., liirge 8«», XXXII, pp. 1026. AveUino, Pergola, 1925. 

Twelve years after the appearance of the last volume of the Sylloge 
Fungorum ommum hucusque cognitorum the continuation has been realised 
of this very important work for inj^cological and ph>'lo pathological stud- 
ies, of which the Library of the International Institute of Agriculture has 
the privilege of holding ihe copy that F, A. Saccarix) had while living, 
supplementing it with important printed documents and enriching it 
with frequent annotations in his own hand. 

In fact, through Prof. A. Trotter, who has added to the material 
already collected for the purpose by P. A. Saccardo, in collaboration with 
Professors D. Saccardo and G. B. Traverso, the 2jrd Volume of the 5 y/- 
loge has now been published. This Volume also forms the tenth part of 
the Supplementum universale to that work, and, as such, includes the dia- 
gnosis, made public during the "decade 1911-1920, of the Basidiomycetes 
described in various parts of the world. The fungi discovered in the same 
decade, but belonging to other taxinomycetic groups, will be registered 
in Vols. XIXIV-XXV of the Sylloge, forming respectively parts XI-XII 
of the Supplementum universale, the printing of which will be carried out 
without delay. 

The volume wliich appeared in 1925 deals with Basidiomycetes, thus 
classified : Hymenomycctae [Agaricaccae, Polyporaceae, Hydnaceae, Clava- 
riaceae, Thelephoraceae, Tremellaceae ) ; Gasteromycctes [Phallaceae, Nidu- 
lariaceae, Lycoperdaceae , Hymenogastraceae ) ; U stilaginaceae {Ustilagineae, 
Tilletieae) ; Uredincac {Pnccmiaceae, Melampsoraceae, Cronartiaceae, Co- 
leosporiaceae, Uredinaceae inferiores). 

The total number of species here enumerated is 3314. 

The descriptive part of the volume is preceded by a biography of the 
author of the Sylloge, with his portrait and the complete Saccardian biblio- 
graphy, comprising 238 works, of which 125 are on Mycology, Phytopa- 
thology and Cryptogamic nomenclature ; the remainder relate to other 
branches of Botany and the Natural Scuences. 

The volume concludes with an index of the fungi described therein, 
arranged according to their respective hosts, an alphabetical index of tlie 
genera and another of the si)ecies treated in the volume itself. 


G. T. 
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21 . The Effect of X-Rays on Plant Cancer ” (Bacterium tumefa- 

dens) and on Normal Plant Growth. 

Rivera V. II problema del cancro e quello delle infezioni microbiche nel 
mondo vegetale. Memorie del Lahoratorio di Botanica della R. Umversitd di 
Bart, N® i, 23 pp. Bari, 1925. 

Hyperplasiae catised by Bacterium tumefaciens on Pelargonium zonale 
and obtained by the author at Bari by inoculating with the agent of plant 
cancer taken from a pure culture, were afterwards subjected by him to 
the action of the X-Rays. This means has been employed in the investi- 
gation of cancer in man and animals of which recent investigators have 
shown the analogy with plant cancer 

The author opens by saying that immediately after a first treatment 
the growth of the hyjierplasiae themselves was stopped, and they soon be- 
came smaller imtil they almost reached vanisiung point. 

Under the microscope, in the hyperplasiae treated, the cell walls gen- 
erally in the zone formed of small cells appeared to be tom and disrupted, 
as though the cells had burst. 

The author also observed that, after carr^dng out the operation in the 
same conditions as for the Bact tumefaciens test, the action of the X-Rays 
clearly prevented the normal growth in pots of bean plants, whereas it 
caused no apparent changes in maize plants contained m the same pot. 

G. T. 

22 The “ Fogging ” or Blackening ” of the Leaves of the Sugar- 

Beet {Cercospora beiicola) in Italy, during 1924. 

Mori G. La Cercospora delLi barbabietola da zncchero nel 1924. 61 pp., 
15 figs. Stabilimento tipo-litografieo Marcisi e C., Genoa, 1925. 

During 1924, especially in the valley of the Po, the attack of Cerco- 
spora behcola Sacc. on sugar beet was so serious as to cause very gieat loss 
to farmers and sugar manufacturers. 

In the above-mentioned area the fungus show^ed itself as usual about 
the end of June, became more injurious during the two succeeding months 
and attacked chiefly the older, outside leaves ol the host. Beet plants 
growing too far apart, and especially isolated plants, were more easily 
subject to infection and were more damaged. 

The attack of the parasite on the leaf was accompanied by other 
phenomena, such as excessive conical elongation, of the collars (such de- 
formations, more frequent in 1924 than formerly, were specially noticed 
on sparse and isolated plants) ; formation in the upper part of the root, 
at the point of insertion of the first leaves, of cavities, sometimes of consider- 
able size ; unusual growlh {small roots mixed with large, very laige and 
even monstious roots, short stumpy roots, very much split up at the base) ; 
alterations in the arrangement of the tissues of the root and in its sugar 
content, etc. The experimental observations made in 1924 showed the 
eflStciency for preventive control of the fungus, of the use of copper solutions 
applied by powerful sprayers. 
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Such treatment increases the production both in weight and in per- 
centage of sugar. Damage by the parasite may, according to the writer, 
be reduced : 

(1) By increasing the number of the beet plants per square metre. 

(2) By avoiding isolated roots and plants ; beets should be uniformly 
spaced over the ground. 

(3) By selecting varieties of beet most resistant to the fungus. 

{4) By vscientific manuring. G. T. 

Animal Parasites, 

23. The Hyphomycete Spicaria canadensis n. sp. a Natural Enemy 
of the Macrolepidoptera Sti/pnot/a salids, in Canada. 

VtJllynEMiN P. A. New Fungus Disease of the Satin Moth Larva. The Cana-- 
dian Entomologist; Vol, LVII, N®, 4. pp. 97-99, 7 figs. Orillia, 1925. 

In Western Canada, and especially in British Columbia, the larvae 
and chrysalids of the injurious Microlepidopteron Stilpnotia salicis L. (i) 
are attacked by a parasitic hyphomycete which the author considers 
to be a species new to science and describes under the name of Spicaria 
canadensis. G. T. 

24. Aphidius sp., a Parasitic Hymenopteron on the “ Black Aphis 
of the Peach (Anuraphis persicae)^ in France. 

Gautier Cl. and Bonnamour S Un Aphidius (Hym Braconidae) parasite 
du Puceron du Pccher. Bulletin de la Societe eniemologique de France, 7, 
p. 127. Paris, 1925. 

In three localities of the Rhone Department — at Monplaisir and Saint- 
Cenis — Laval during 1923, and at Chatillon d'Azergues the following 
year, the “ black aphis ** of the peach {Anuraphis persicae) which was very 
abundant, was attacked and almost completely destroyed by a Hymenop- 
teron Braconid parasite not yet definitely determined, but which appears 
to be very closely related to Aphidius cardui Marsh. G. T. 

25. Argyrophylax inconspicua and Masycera sy/vatica. Parasitic 
Diptera respectively of Lepidoptera Gra^Iisia isabe/Iae g^all/ae^ 
gloria and Celerio Vespertilio^ in France. 

Ceku H. Dipt^res parasites des chenilles de Graellsia Galliaegloria Obthr. 
et de Celerio Vesper tilio Bsp, Bulletin de la SocUtS entomologique de France, 
No 7, pp. 126-127. Paris, 1925. 

The Diptera Argyrophylax inconspicua Meig. {A. himaculata Hartig) 
and Masiceia sylvatica Fall, are reported for the first time as parasites res- 
pectively of the larvae of Graellsia isabellae galliaegloria Obthr. and Celerio 
verspertilio Esp. 

(i) Cf. R. May 1921, No 585. and August 1921 No. 877. (£<i.) 
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Both the I/epidoptera hosts from which the Diptera emerged after 
breeding, were collected at La Bessee-siir-Durance, the first on the Scotch 
pine and the second on Epilohium rosmarinifolium. G. T. 

26. Elasmognaihus sp., a Rhynchote injurious to the Pepper Plant 

in Cambodia. 

BATiiEniER, J. Observations sur un insecte parasite du pohoier. Bulletin 
iconomiquc de rindochim, New Series, 28th year. No. 170, pp. 62-71, 1 pi. 
Hanoi, 1925. 

The author reports an investigation by him on an insect injurious to 
pepper plants in the Kainpot region of Cambodia. It is a Rh}mcote be- 
longing to the family of Tirigidides and the Elasmognaihus P'ieber genus, 
very closely rcdated to E, nepalensh Distant, of which it may even be 
merely a variety. A different species of the same genus is also injurious 
to the pepper plant in India. 

If a jx7)|>er plant be examined while in flower, that is in the period 
from February to October, it will be noticed that the flowers have become 
covered with Elasmognathub, both adults and those in a more or less 
advanced larval state. The larvae are more numerous than the adults, 
which seems to indicate that the in.sect lives longer in the imperfect than 
in the imago form. 

The young and winged individuals of the Rhyncote perforate the pe- 
duncles of the flowers, suck the sap and cause the drying of the fruit. 
The damage thus done is enormous ; tlie Chinese jx.‘pper growers estimate 
that in spite of the nicotine treatment which they apply, they still lose 
about % of the crop. This Rhyncote is abundant while flowering con- 
tinues. In October it becomes more and more rare, and during the whole 
of the dry season only a few active adults are to be found. 

As soon as the flowers appear again, in February, individual insects 
are met with in all stages of develojiment. Their number gradually in- 
creases, and from March the maximum quantity is reproduced. 

Apparently they deposit their eggs on the flowers the rust Ives ; the 
flowers constitute their preferred food, and the spread of the species is 
dependent on the quantity of flowers available. The species survives 
from year to >ear through the rare adults which take no food in the 
absence of flowers, or draw the sap from the leaves wdiich are always 
available during this time they are apparently unabh^ to reproduce 
themselves. 

The planters use as an insecticide, a decoction of dry tobacco stems 
and a Cambodian Dioscoracea, the root of which contains an alkaloid 
allied to strychinine. 

The author advises the use of either of the following mixtures : 

(1) 3 kg. of sympy tobacco extract, 4 litres of stick paste (100 gms. 
of wheat flour per litre), or 3 kg. of soft soap to 130 litres of water ; 

(2) 4 kg. of tobacco leaf ribs boiled in 10 litres of water, left to 
stand for 24 hours, and then strained, 2 kg. of soft soap dissolved in 
4 litres of hot water are then added, and the solution diluted to 100 litres. 
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The treatment consists in spraying sufficiently often to prevent the 
reproduction of the insects, which, protected by the egg envelope, have 
escaped the former spraying. The pepper plants therefore should be 
treated every week. 

It would be well to interpolate, between the nicotine spra5n[ngs, spray- 
ings with dry substances which also act as contact poisons. These spray- 
ings should be done with sprayers of medium power. 

The advantage of these substances is that they penetrate the body of 
the insect by the open spiracles, which can no longer rid itself of them 
It perceives the danger only when it is too late for defence. 

Only tests methodically carried out could show what insecticide 
powder has the most energetic action. The author indicates the following 
as powders which should be tested : pyrethrum, tobacco, and arseniate of 
lime. 

It would be preferable to carry out these dry sprayings before the 
liquid spraying has completely dried, one day after for instance. The 
slight moisture then remaining on the leaves would retain a little of the 
powder without dissolving it, and prevent its being carried off by the wind. 

Dried tobacco could be used, ground as finely as possible. This im- 
palpable powder would serve for the dry sprayings, which should be thinly 
distributed as an almost imperceptible dusting suffices. The coarser 
residues would be weighed and would serve to make up the mixture of 
which the formula is given above. 

The two applications should be continued at longer intervals, every 
month for instance, during the dry season. One month before the ap- 
pearance of the first flowers they should again be made every week, in 
order to destroy individual insects, which preserve the species during the 
unfavourable season, and thus to delay their swarming at the moment of 
flowering. P. C. 

27. Engyiatas notatus and E, geniculatus, Rhyncotes injurious to 

Tobacco in Brazil. 

MorEIRA C. Os percevejos capsideos do fumo no Brasil. Boletim do Minis* 
terio da Agricultura, Industna e Commercto, Vol. XIII, > 3 o. 7, pp. 85-91, 4 fig. 
Rio de Janeiro, 1925. 

Engyiatm notatus (Dist.) and E* geniculatus Rent., Rhyncotes of 
the Capsidae family, are two of the most serious enemies of the tobacco 
plant in Brazil. 

These insects collect in great numbers on the host plant, principally 
on the under sides of the leaves. Their punctures cause damage to the 
tissue of the leaves, which consequently appear spotted and wither prema- 
turely. In addition, the leaves are disfigured by the excrements which 
the insects deposit on them, so that the product, even if it does not become 
quite useless, loses a great deal of its value. 

The life of the two Rhyncotes has a total duration of about twenty 
days, but their generations succeed each other iminterruptedly ; in a 
short time a whole plantation is infected. 

fnl 
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They develop considerably during the hottest and driest time of the 
year, and decrease in imnibers according as the temperature falls and 
rain becomes more abundant. 

Biological observations made regarding E. notatus are given ; the bio- 
logy of E. i^eniculutu^ is almost identical with that of the former specie^ . 
The writer recommends the i>rotection of the tobacco seedlings against 
both Rhyncotes by meaii'^ of cages covered with wire gauge of mesh not 
larger than one millimetre. After transplanting, the young plants should 
also be protected until the 3^ have attained a height of ab<mt thirty c.n- 
j^imetres, b3 means of spra} ing with t muBions of ordinar}" hard sc^aj), 
crude kerosine oil .ind tobacco extr.ict The emulsion should not coa 
tain more than two per cent, of kero'^eut* oil. With this insecticide a nu 1- 
tality of seven! 3^ per emit of the insects -.pra3vcl is obtained 

vSince the winged inseets — more vulnerable than the larvae ~ hatcdi 
out evtnv nine davs^ the treatment should be re|>eated cvf^r^ ten da^>, 
so as to spiav the winged insects, until the parasites are complcteh' d s- 
tiovc'd. 

The ]>laiits tuMted with the ab'jvt cmnlsicm, aften a few da}''- , C'-p. 
oialh" it rain occurs, will no longc.r smell of kerosine, so that the autln t 
considens that the treiitnient in (piestion slionld not be prejudicial to "hc‘ 
qualitN' of lotiacco. (k T 

2<S Observation and Tests regardingthe Tropinota hirta Goleopteron, 

Iniurious to Grasses and Trees in the Campania. (Italy). 

ViooiANi 0. Alcune notizie sulla morfologia e suUa biologia della Tropn>oUi 
hhta eon speciale rignardo ai daimi da essa recati alle coltivazioiii erbacee 
ed aiboree BolletUno chlla Society dei Natuuilisti 2n Napoli, Vol. XXXVII 
(vSer. 11 , Vol. XVTT), Year XXXIX (19^5), p]). plates. Naples, 10.-S. 

Results cd the obseivatioiis and tests made from June 1922 to Junt 
1924, regarding the morphology and biolog3 of the adult and larva of tin 
Curculionid Tropinota hirta Poda Coleopteion, which have developed in 
great numbers for some 3x*ars in vast t tacts of the Campania, causing 
serious injury to the grass and tree crops. 

The mouth apparatus of tJiis insect is not t^^pical^' masticatory , 9 
is adapted to a .S3"steni of it^eding having an essential basis of polk n, whicli 
can be lickc d u]> without being masticated 

Investigations made on some thousands of flowers beknigiiig to 24 
different botanical families — among which should be mentioned Legumino- 
seae, Rosaceae, Compositae, Croci ferae, Mi rtaceae, I’apaveraceae, C.irioplivl- 
laceae, Rutaceae and (rraminae — have led the author to the conclusion that 
the damage caused to the flowers b3' 7 >, hirta are generallv indirect, i. 1.. 
caused by the strong claws and considerable weight of the bodv of the 
Coleopteroii when in search of pollen and nectar, the direct damage, x. o. 
the feeding on jiollcn, being of no importance whatever, from the tact that 
every anther coiit.iins suflicieiit iiollen to fertilise a great number of flowers. 
The extent of the damage is in close relation to the number of iiidividiuiU 
<->f Tropinota present in a given r<‘gion , the greater or lesser abundance 

[»»J 


14 — Agr, tng. 



210 


AGRJCtn.TlTRAIv INTEIJJGKNCE 


of these will cause more or less serious damage to the crops. Plants cul- 
tivated for their flowers are generally hindered by an excessively large 
number of Coleoptera. Neither the direct observations nor the laboratory 
tests made by the author proved that 7 V. hiria gnawed especially the 
pistil of the flowers visited (the broad bean, for instance). 

The author observed that the Coleopterou, wlien it first apix^ars, 
prefers low ground, whence it passes, as the season is advances, to the lulls 
and mountains ; the insect abounds in regions where the spontaneous flora 
is rich and cultivation intensive, whereas it is scarce in regions poor in flora 
and backward in agriculture ; heat is favourable to the development of the 
larva and still more to the activity of the adult, also to the propagation 
of the species. 

As regal ds the natural enemies of the Coleopteron in the Campania, 
‘^ome of its pupae have been found invaded by undetermined fungi ; often, 
under the elitra of 7 >. hnta, the presence of Acari have be(*n observed, 
which however do not seem to injure their host. 

Up to the present, the most effective artificial mc^ans of controlling 
this insect is to collect the adults, esjx‘cially when they first make llxir 
aiipearance. 

Hedges of hawthorn, clumps of elders, etc , planted all round the iiuit 
ground, by attracting to their flowers the individuals <d Tropinota, free 
the fruit trees from the latter ; the same may be said, in th<' case of sowangs 
of ra])e, cabbages and mustard planted ])etwecii the rows. The collect- 
ing of the adults should always be done a second lime, w^hen there will be 
found a large number of Tropinota massed on a few flow^ers 

In the author’s opinion it is not advisable to spray the flowers with 
ixuson solutions or with the ordinary insecticide ])ow(leis. tk T. 

20. Acrobasis hebescel/a, a Microlepidoptcron Injurious to the Hi- 
coria Pecan, in the United States. 

J. B. Lhnied States Department oj Agi iculiure, Department Bulletin 
13* 3» PP- *2, figs. 4, Washington D. C., 1025. 

The results of a detailed investigation on the biology of Acrobasis 
hehescella Ilulst, made at Monticello (Florida). Here, as at Tliomasville 
(Georgia), this Microlepidoptcron (fam P\Talidi) has, for about a decade, 
caused considerable loss to the growers of pecan {Htcoria Pecan). The 
insect, to wFich has been given the common name of pecan nut case- 
borcr is knowai to cause serious iujur\ to the same Juglandacea also in 
other districts of Georgia and in Texas, and has been reported in the vStates 
oi New Jersey, Illinois, Wisconsin, Connecticut, Mississippi, Louisiana and 
Alabama, and seems to be gradually extending its sphere of destructive 
action. 

Though both the oak and the pecan have been indicated as host plants 
of the Microlepidopteron, the author found it only on H. Pecan, It may be 
concluded, however, that it also attacks other species of the genus Hicoria 
The grubs of A. hehescella may also injure both the tender shoots and 
the immature fruits by boring galleries therein. Those grubs which have 

[*•] 
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wintered near the bud, attack the young shoots at the beginning of Spring 
Many of these, in conse(|uence of such attack, fade and turn brown ; others 
weakened b}^ internal erosion, are brokeai off by the wind. Such injury, 
however is not very serious as compared with that caused by the gru])s, 
evSjK-cially of the first, but also of the second generation, which limit their 
attacks to the young green fruits. 

Having described the various stages of development of the insect and 
its biology and habits, the author enumerates in the order of their impor- 
tance tlu' natural enemies obtained, ])y bleeding, from A. hclh'scella. They 
are : Exorista [N emorilla) pvste Walk., Hahrohracon vaviabilis Cush., Cal- 
liephiaUcb iivaphohihut' Cress., i'yemastus {Zidepiopygus) sp. and Angitici sp. 

The Ix'St method of control by artificial means is that of spraying with 
lead arsenate wa’th the addition of lime solution. Three applieations are 
advi.sed ; the first as so(jn as the fruits have formed ; the second, a week 
or ten days later , the third, four to five weeks after the second spraying. 
The last may be omitted for economical reasons, but the first two are ab- 
solutely necessary. G. T. 
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Legislative and Administrative Mcarures, 

JO. France : 1 he Chambers of Agriculture. - The regulations for 
the ap])licatioii of the Taw of ^ January jo- 4 on the Chaiiihers of Agriculture 
were ])ublishecl in the Jourvat Offictet f>f 2(; March 

jj. France: Provisions Guaranteeing the Declaration of Origin 
of Roquefort Cheese. - These are contained in a law of 20 July 
published in the Joayval Ofp( nt o{ J^hy. The denoini nation “ Roc|iu*fori 
is only to be allowed in the ca.se of cheese wliit'li : (a) has Ix'en prej)ared and 
manufactured exclusivt^Iy with slieep's niilk , {0) has been nianufac'tured and 
refined in strict and faitliful c'onformity with local usages, both in regard to 
the place of production and the method employed. 'J'he zom' of production 
of the sheep’s milk which enters into the coin]>osit ion of the “ Roquefort " 
naturally remains limited fo tlu‘ centres now existing in loanee, as wc‘ll as 
to tliose localities in I'rance proper which jnesent the same chauKieristics 
as these centU‘S, both as rcgaids breeds of shee]), ])asture and climate 

32. Italy: Measures in regard to the Cultivation of Cereals. — 
With the object of encouraging the growing of cii(*als in Italy to the ut- 
most possible extent, a numlx-r of enactments have* lichen issiuxl which taken 
as a whok‘ make systematic' provision for the iiec'essaiy organisation and the 
technical and financial rexjuirements in view of tlu‘ “ ceieal campaign ’’ (hat- 
glia del graiio). In tlu* first ]fiace a Permaneni Committee' for Cereals has 
l)c*en set up , and the customs duties on wheat, the minor ceieals and their 
derived pi od nets have lieen re -instituted. 

In order to encourage the diffusion of motor ])loughing, measures have 
been paSvSed abolishing the duty on petiol if sup})lied to a farmer, at a sacri- 
fice of 5,o()o,o(X) liras yearly ; and increasing to jo, 000, 000 liras the sum set 
aside to meet the a]>plications for loans for tlie purchase of special heavy 
im])lc‘nients and mac hinery de signed for preparing land for }>lcnighing in areas 
not previously considered suitable for field crops In addition, a further al- 
kx'ation of ^,,000,000 liras amiually has lK‘en made for c'ontribiitions, u]) to 
one foLiith, towards the expense' of purdiasing similar appliances ancl for pre- 
miums ])ay<d>le to pt'isons undertaking the breaking up of land 

A further devedopment of the work of tJxe Cattedre Ambnlanti di agneoliura 
in the clireclion of ])ro])aganda and leelmical iivssistaiu't' for eeieal cultivation 
is c'ontein])lated and for this jiurpose tht' funds alkx'ated to these Ixidies are 
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incre.ised by another three million and a half liras, the total allocation thus 
amounting to 7,000,000 liras. In addition, another 7 million liras arelx^ing 
set aside yearly for the establishment in each commune of the Kingdom, at 
the State expense, of experimental helds for wheat growing on methods suit- 
able to the district, and a further 4,(^00,000 are jdaced each year at the dispos il 
of the Bxperimental Agricultural Institutes for grain cultivation. Fiv<‘ mil- 
lions have Ixien assigned to the work of promoting the mf)re general use of 
sele('ted seeds : the vSlate contributing u]:) lo 30 per (amt to the eslablislunent 
of C(jnsortia and associations undertaking tlie production and the divStribution 
of such s<.*eds. 

In addition, Provincial ( 3 raiii CommisMon.s liave been established and ha\e 
b(H*n assigned tlie funds re(juired for carrying out an intcaisive projiaganda. 

Provision is made for loans for working capital, and the agric'ultnra] credit 
institutions, which owe their existenct* to spe( i.d laws, hav(' beem (mipow(‘red to 
exjiend suthcieiit funds to carry out an eiTcrdivc propaganda, sclieiiie for cereal 
cuilivalion, and for tins ]>ur])os(‘ it h.is been arranged to make loams to the 
v.due of i 20,00(^000 bras. 

St<4)s have also been taken to encoiuagt' tlu* constnudion (>f grain w.irt- 
hou>(s, following tile ]U()c(aluH’ ,ls to loans saiitlioned by othei decaeedaws 
on agiieultuial Lmd en'dit l^ffichde, 1^5,24 and ;i July, S and o 

August, i<)25) 

Italy : Enquiry into Cultivation of the Opium Poppy. — 

A Committee of the Ministry has Ikmi <i])]H>int(d on tlu^ j)r(>]>osal of the De- 
partment of Pnblii' Health foi enquny and for the ])iepaiation id' Hie niK\s 
undcT whi<di cultivation of tliis ])l.'nt may 1 h‘ carried on 

^ f. Franc(‘ (Morocco): Destruction of Caterpillars. This is k ikP 
eT(‘d obligaloi-y by the Daliir of 2) May m23 {B O. No. (>00, n> June 10-3). 

35. Mexico: Regulations foi the Introduction of Save Stock and 
Animal Products. Thcs(* ai(^ contained in a De<'ree of 11 ^Liy 1023. 
(Diario ofir/al, 2 May i<i23). 

3b. Uruguay: Agricultural Degislation. - The laws, decrees iiul 
regulations on the imhedioii of agriculture (Dcfmii^d Agtiiola) are under re- 
vision for recasting, am]>lifying or aiiumding as requiied, now that the service 
have lx\m amalgamated to form the juesent Department of Agronomy This 
Departement iindiides the following vStvtions among others ; Development and 
Protection of Agriculture {Fonp'uto v Di’fensa .Igri. ola), Agricultural St itisti(' il 
Bcoiiomy (Economia EsfacUslua 4 <jivdri(t) ; Information and bxlucation u 
formacidn y Enschunza) , Forestry Seetion [Saciou Fonstal) ; Ealxiratoiy 
{Lahorutorio) . 

Exberime}it Stations and Agricidiiiral I usfruction, 

37 Germany: Soil Investigations. —Research Associations (ITrsNU- 
Au^rnige) to the niimlx^r of inoic than 3 o(j have been formed in (Rmmany. 
Their object is twofold : on imv hand to give technieal advdee to 
the individual holders as to cultivation of their land, on tlie otlier to draw 
conclusions of a gtmeral nature from the observations made by individuals 
Courses of instruction are held for meinl)ers of the.se associations. The course 
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held at Halle in June 1924 dealt witli the application of laboratory methods 
to field experiments , and six lectures witli discussion were held respectively 
on the organivsation of field experiments (Roemkr), technical metliods in fer- 
tiliser tests (MiTschERIvICH), ascertainment of the best adapted species 
(ScHARNAGEi,), seed testing (Ri^my), on tlie estimation of results fi-om exi:>eri- 
meuts (Oi‘lTz) and on practical exjierience (EIramer) 

[Deutsche Landwirtschap^ - Geselhchaft Anleitung fur Versucheringe. 
Collezione . “ Auleitungev fur den prakUschen Landwirt One Volume, r6mo 
of Ti^ pages Deutsche Dandwirtschafts Gesellschaft, Berlin, 19^3). 

^8 Germany : Field Experiments. — T Roemkr, in a special study, 
gives an outline of the method of organising field ex[)ei iments, followed by a 
liistorical sketch , in this connection importance attaches to the foundation 
of the Research Associations under tlie diiection of a qualified ngric'ultural 
expel t To secure any result, howe\ei, the expiTiments must be carried out 
witli gicat precision, and the autlioi gives -valuable advice on this point The 
most interesting part of the lx>ok is the discussion of the errors and mistake 
that may bt‘ made in the c-ourse of the exx>eriiiKnts and so falsify the results . 
mivstakes as to the form of the plots, then situation «ind size, in the sowings, 
the gntlienng of crops, etc In the woiking out of the lesults too it is esstm- 
tial to follow the precise rules of statistical calculation desciibed by the author, 
who givx'S in addition practical cl 11 ections as to the general method Account 
has been taken of the important wenk recently done on tins subject by Rus- 
sian investigators (Roemer T /Jo Fddver^uch Kine ktitischc vStiidie auf 
naturwis^'enschafllich- mathemativschc*r (hundlagc Scc'ond edition One 
volume, oc'tavo \ ^2 pp bibhograjihy, one maji Deutsche Laudixurtschajis- 
Gcbi Ihchdft, Berlin, 11125) , 

59. Germany : Sugar-Beet Experiments - Various OeiiiLin Agri- 
cultural Science Institutes have tx*come members of an organization for 
collective and cximparative experiments on tlie x.iTudies of cultiv<ded l)ec‘ts m 
Germany, towards which the Ministry of Eocxl and Agriculture has made a 
grant of 50,000 marks These institutions included the Institutes of Born- 
burg, Bonn, Breslau, Halle, Ilolienheim, Ivancisberg and Rostock The ex- 
periments are to include lo varieties of Get man Ixels and seven foreign 
varieties, but for 1925 it has been decided not to submit to experiment more 
tlian nine German and one Dutch vaiiety, as it was tex) late to obtain 
from abroad, on favourable terms, seed samples for exjierimental culti- 
vation 

The experiments are to be c'ontinued for a period of alxmt ten years 

40. Germany : Object Lessons in Plant Pathology by the use of 
Clay Models — Attention is called to tlie clay modelling work of the 
German Modelling vSociety (Deutsche Hochbild -Gesellschaft) at Munich, Rein- 
bergerstrasse 5, which has been favourably noticed by all the German 
technical press (agricultural, sjiecial phytopathological and educational 
journals, etc ) They are executed with greatest possible exactitude and 
tlieir value .ind the equality of their execution received recognition at the 
Educational Bxliibition (Mosira del Matenale Esposiztcme Didattica Scolastica), 
held at hdorence in 1925 (Communicated to the Intermitional Institute of 
Agriculture) 
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^i. Austria : Twenty- fifth Anniversary of the Higher Forestry 
of Bruck-on-Mur. — This celebration was held on 25 May 1923. 
The first move towards the establishment of tliis Institute dates back to 
tlie tenth General Meeting of the I'orestr}^ Association of St>tria, held on 
July i 8()2, JJr. Rudoef JrGOWiz formerly j)rofessor at the Higher I'orestr}” 
Tnslilule of WeiSvskircheu, Mora\ia was appointed as director at the time ol 
its actual foundation (1900), (llohcyc Forstlchravi>tult) (For^l- und Jagd- 
Zcitunf;, Year 43, No. 29 Vienna, 1923). 

42. Brazil : Agricultural Experiment and Instruction in the 
State of Bahia. — 'i'he following j)articulais of the l^xj:>eriment Farm at 
Ondiiia and the Bahia Agriiailtiual ScIkk)! foim ])art of the “ Message. 
(]\ 1 ( Jisa^iui) presented to the Ivcgislative Assembly on 7 April 1920 hy the 
(io\ernor of the Slate of Bahia, Dr J I)K (»oe:s Calmon. 

The Ondina ex|)enment and demonstration farm (( ant^po dc hxperie}icui^ 
c Df mo}is{ya(^do) has carried on woik with the object of intnxlueing into Balha 
crops not })r(‘\iously known, and giving theoretical and jnactual instruction 
in the use of farm mcU'hineiw. A w(‘ll ecjuipped meteorological section is 
attached and a laboratoiy and niUvSeum, under thc^ direction of the entoiuo- 
logivSt and ]diytopatologist, l)i (t Boxdak. This lnlx>ratory publish(\s its 
(n\ai Inilletin As the cultivable aiea of the* experimental farm is too small 
there is a sc'herne for enlarging it by ac'cjuiring a neighbouring " fazenda " 
and ad<i])tingit for glowing h.»y or fruit, (lowers and vseeds. 

Attention wall I>e gixe-n to the further dc\elo])ment of the school of agri- 
culture*. Although there aie ;oo hectares of land belonging to the sehool, it 
has so far no demonstration farm ; it is howexer to make the proper pio- 
\ision 

The* sc'hool has a. wa*!! ai ranged libiary of about 5000 volume's and a 
w'cll - ecjuipjied museum anct ]iremises [Me nsa^em apicsortada pclo Mxm 
S} . Dr. l*i<ANcivSc.'(> Marques dk (h>KS Caemon, s,^Oi'ty)i(idor do Lstado dt 
liaJiin Cl Asst'nibU'ci iic^nl LL^i^loiti'a , por 0 (c(i\ido da (ibiiliwa de la ycnaado 
ovdniaria da i Icf^a^Iatara cm 7 c/r ah il dt i<>25 Bahia, 1023). " 

43. Brazil : The activities of the Experhuental Station of Piraci- 
caba. “ A report has been published cif the wwk of the c'otton department 
of this Kxjieriniental Station in 1923. Valuable w'ork is carried on in the 
cultivation of numerous varieties of c'olton with a view to selection anef specially 
those which have already been proved to be long staple, aiul productive types 

Delphos ()Oi2 “ Mcado ", St\i Island ”, ” l^xpress ”, " Webber Delta 

Type ”, " Webl>er 39 ”, ” Delphos (>31 ”, ” Star”, " Mebane ”, ” Sel(X'c;ao 
No. I " Selec^ao No. 2 " " Rowalon ”). The* plants on the Statiem are num- 
bered according to tlie instructions recommended in the ITiited vStates by the 
Department of Agriculture. 

The rejxirt in cjuestion refers to various exjKuimental investigations of 
fertilisers, rotation, etc., carried on at tlie Station by tlie Cotton Department. 
Every precaution has Ixien taken for ivSolating the different cultivation jilots 
witli a view to preventing any spontaneous cross breeding. [Boletimde M mister lo 
da Agricultura, Industria e Conmiercio) 

44. Brazil : The Museum of the Pomological Station of Deodore. - 
A detailed scheme is described for tlie organizaiion of tlie Museum of tliis 
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important Brazilian Station, containing the following sections : Soil and fer- 
tilisers — Plant genetics — Plantation ■ — Irrigation — Pruning — Plant dis- 
eases and pests — Fruit picking — - Preserving and packing — Industrial 
products - Photographic rec'ords and national and foreign fruit growing. 
{Bolehm do Ministerio da AgricuUufa, Indusiria e Commercio (a. XIV). Rio de 
Janeiro, 1925). 

4 5 . Denmark ; Organisation of the National Experiment Institute 
for Plant Cultivation. — On tlie occasion of the twenty-fifth year of the 
foundation ot the Banish Slate Office for plant cultivation, the history of the 
organisation of this Institute is given by the author. The .story goes back to 
i860, when tile first experiments were undertaken to establish comparivsons 
between manuring with stable manure and with chemical fertilisers. Special 
prominence is given to the work of P Nieisen who up to the age of 27 was work- 
ing in a factory, and studying to take the elementary teachers' certificate. In 
his space time he devoted Ifiniselfto botanical studies and to experiments on 
plant growing, on seed mixtures for meadows, on plant divseases and arrived 
at important practical conclusions He received granis in aid fioni the 
State and by ejegrees his work developed into this institution foi iiractical and 
scif-iitific researc'h, which takes so imi)ortant a jilace in the progrc'ss of agri- 
culture in Denmark, and which is so liberally assisied by the State The 
list of 172 reports and loo communic'ations is evidence of the active work 
of this valuable institution. 

(Barsen H C. vStatens Forsogsvirksomhed i Plantekultur, ele ns Oigamsa- 
tion og Administration Tidsskrifi for Plavteavl, Vol Part I, with 62 
illustrations and a map Pfr. R. o. No 780, i92/|) 

46. United States : T^e Work and Position of the Agricultural 
Experimental Stations in 1923. - This informatiem is contained in a 
complete report published by the Office of Experiment vStations oftlieU.S. A. 
Department of Agriculture. Attached to the report is a eom])lete list of the 
publications i.ssued at the various stations during 1923 (Botany, Chemistry, 
Bacteriology, Meteorology, Soil, Fertilisers. General agricultural woik, Hor- 
ticulture, Forestry, Phytopathology, Entomology, Zoology, Animal husbandry 
and perifxlieals) Por the fiscal year 1922-23, 920 in all publications ap- 
peared relating to the various brandies of agricultural science (E W Al.EEN, 
W. H. Beae and 1 C R Feint, Work and Ivxjicnditure of the Agricultural J^x- 
periment Stations, 1923. Vvited States Depnfif>wni of Agriculture, Office of 
Experiment Station, Wa.shington, D C., J025). 

47. United States : The Arnold Arboretum Library, Jamaica 
Plain, Mass. — This institution which is affiliated to Harvard University 
I>ossesses a specially fine collection of incunabula and generally of early l)ooks 
on systematic botany. The library was begun in 1873 and now contains 
33,371 complete volumes and 8000 pamphlets. The collection of Pre-Lin- 
nean Ixxiks (dating from before 1737) contains very valuable bibliographical 
treasuies. including twenty -five books publivshed in the fifteenth century, 
among which arc, ApueKIUS PeaTONICUS, Herbarium (1481 ?) ; Barbaro, 
Casiagwncs (1302-0^) ; BarThoEEMaEUS Angeicus, Do proprie tail bus rerum 
(1480-1301) , Lihri de rc rustica (no date) ; CoNRAD von HegenbERG, Buck 
der Naiiir (137^) . ^md works of Peinius Secundus, Theophrastus Eresios, 
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C<)ttJMEI.l.A, IvUCRETiUS, VlNCENTll^S BEEI/)VACENSIS, M^TTHEUS SyI,\ ATiCUS, 
Macer Fi.ohidus, etc. 

The periodical vSection also contains rare editicms ; among these are 
])i]$TRlCH's Oekovomisc h- hoiauisches Garten Jotirnal in six volumes (i 705-1 (S(:> 5) 
almost unknown in America, the Anualcs da VlvbUiui horiicole dc Froment 
( 1 820-54) ; LandrETIt’s Floral Mofyazine and Boianical Repository (l8^>2-^) ; 
IJ HoritculU^ur Beige in live volumes from 1855-1808. etc. 

The collection of publicvitions on conifers contains all the books which aie 
known to have been published about these ])lants . and it may be added that 
tlu* collection of conifers in tlie herbarium is inobiibly the lx,\st in the world, 
only five or six sjrecies which grow on the mountains of New (iuinea and on 
tlu‘ Fiji Lslands Ixang now unrepiesented 

Willi the ex<.’ep)tion of twenty-fi\'e volunu‘s written by memlxTs of tlie 
and publislu'd by the Arboretum, this libraiy whic'h is now valued at 
about $ 1,000,000 lias Ixvn piesented by a few^ friends of the University, 
[Lhdlctin of Popular 1 nfornut/on , ^Irnold Arboretum, Harvard University, 
Jamaica Plain, Mass, 102^) 

48. United States : Analyses of the New York Suj^ar Trade Lab- 
oratory. - This laboratory has in 0124 aiialy.st^d 10^71 sampiles of raw 
sugar which aw sold in New Y<uk on a polanmctric biusis of o()0. The aver- 
age polanmetric gi ading of the samples which came to tlie laboratoiy wms 
o<oo2, that is to say a lati* ver}’* tdost' to the <'onmKTcial basis, which points to 
an improvi'iiK'nt in the (|uality of the raw sugai in com] )arison with pre^dous 
ye. 'Is [Cirdilairc hihdonuulane da i oniiic Central de^ fabruani^^ ot Sucre ch 
Punue. Year No 18^4 Paris, i<)25). 

]0 France : Lectureship in the Veterinary Schools. — I 'or 
CM'ry subject taught in these s^'hools a group of lectureships has lx'(^n estab- 
lished opi'ii for <’omj)etition by doctors in veterinary science. The subjects 
of instruction in tliese schools may be grouped as follows : chemistiy and 
pharmacy ; anatomy; physiology' and therapeutics ; agricultural s(d('nce, bot- 
any and hygiene, general ]jathoh>gy and jKitliological anatomy ; ])arasitology, 
nu'dicine and surgery , animal patliolog}^ and ohstetrics . mietoliie diseases 
and sanitary vigilaiue , zootechnus . manufaetur'' and insjvc'tion v>f juodiu'ts 
of animal origin Only siu'eessful eaiulidales in the grou}> c omiietition aie 
admitted to the eompetitiou for tlie full title which is thiown oj)cii in the eUvSe 
of any leetureslii]) iK'ing \a('ant. IMeantinie tjiey assume the* titk of lecturer 
and pass on to take actual office each in his own subject as a vacancy ocx'urs 
on the staff of his own school { Journal Offi( ad, u JuIa" 1025) 

50. France : Reestablishment of the Laboratory of Colonial Bo- 
tany and Agriculture at the Paris Museum. - In the prcA ions numlrer 
of this Review mention was made of the fire which dcstro\x‘d the greater 
part of tlie Laboratoire da Botanique et Agricnlture Coloniales or Laho- 
ratoire d' Agronomic Colon ude, wdiich is under tlie diretiion of tlie eminent 
research worker AtjgUSTK Chevalier. The Association franQuise pour VAvan- 
cement des Sciences has vSent out an apjieal for funds for the rcplaeeuK'nt 
so far as possibleof the scientific treasures destroyed by tlie confiagratiou. 
Address, Dr. RiVKl vSecretaire du Conseil de PA. F. vS. 28, rue vSerpente. 
Paris IV, FVance. 
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51, Algeria: Agricultural Apprenticeship. — The Algerian Govern- 
ment with a view to familiarising residents whoso desire, with local agricultural 
practice, decided some time ago to give encouragement to apprenticeship 
courses on the subjects, making use of the agricultural schools and local experi- 
ment stations. ^\mong these institutions is prominent the JnsUtut Agricole 
d" Alger ic, at the Maisoii Carr6e (Algiers) or at the Ferine de Be rUmx, -where in 
addition to the regular instruction witli its corresponding e(iuipment (labo- 
ratories, colle('tions, libraries, etc ), an Apprent iceshij) Course is carried on 
during the winter for drivers of farm machinei y (I'^coh Fapprcntisbuge pour mS- 
canicienb-conducteurs agrtcoles) This course is worked in connection with the 
imjK)rtant Rural Kngineering vStation Ollier short courses are held at the 
Institul agricole in enology, grafting and pruning of vines and fruit trees, etc. 

The pupils apprentices may l>e later sent on, when they wish to specia- 
lise in .-joine branch of farming, to tlie imsti tut ions aftiliated with the Inshtut 
Agrioole, i. e. to the Botanical Station at the MaivSon Cairtn*, to tlie llamiiia 
Experiment Garden, etc. Or they may lie accepted at other institutions for 
agricultural instruction and experiment such as tlie rhilip|W‘Ville School of 
Agriculture which has 180 liectaies of coast kind under culll^ ation , the vSehool 
of Agriculture of Sidi Bel Abbe with j<)5 hectares of plateau in the Oran 
district ; the farm e.xjx^riment schools of Ain I'epioucherit in the dejiartment 
of Oran with 300 hectares of field crops , the (hielma Ivxjieriment SOiool in 
tlie department of Constantine with 100 hectau^s of ceieals, olives, stoc k rear- 
ing, etc. , tlie rVrmo-Branche vSlation, dc‘l)artment of Oran, witlj cotton cail- 
tivation, cultivation of salt lands and fruit-growing), the Orleansville vStation, 
Department of Algeria, where cotton is grown and irrigated crops , the Barral 
Station, depaitnu'nt of Coirstaptine, which sjiecialises in cultiiation and pre- 
paration of tobacco , the Tadmit pig breeding station in the Southern iiait of 
the Department of Algeria , the Stations of Ain Ben Noui and of Ivl Arfiane, 
in the south<‘rn territories of Algeria, where palms grow and are culti\ated (P. 
CiiEKViN. hes vSl.iges agricoles en Algerie. La Vic Agricolc ei Biirale, Year 14, 
Vol XXVI. 10. Paris 1025) 

5>. Great Britain : New Plant Pathological Laboratories at 
Rothanisted. — The growing recjuiiemeiiis in relation to tlie vStudy of plant 
diseases and )x\sts has necessitated further <‘xtension ol the Rotliamsted Station, 
and in June last, Loid Bj^KdisdiK, Secretary to the Ministry of Agriculture 
opened the new and extensive plant pathologii'al laboiatories (“ The Timeb ” 
June 22, 1923). 

53. Great Britain : Royal Botanic Gardens, Kew, 1924. — The 

chief points of interest in the year’s work carried on in tlie Gardens projx^r, 
the Herbarium or tlie Museums and Lalxiratory have usually l^een reviewed 
as ]'>art of the information contained in tlu' Kew Bulleti^i, which has appeared 
since 1887. The main purpose of the Bulletin has always been to supply de- 
tailed notes on scientific investigation of economic products and plants, either 
conducted by tlie staff or broughi under tlieir notice and it has now become 
impossible to combine witli these an adequate account of the general activities 
of the year. Hence it has been decided to issue this review of the work 
of the year <is a sejiarate Appendix. Some account is given of the improve- 
ments effected in the Chtidens in tlie course of*» 1924 ; tlie usual lists of plants 
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presented and of plants and seeds distributed are in('luded. It has been ar- 
ranged that some of the exliibils of products from the British Kmpirc Exi- 
bition at Wcaiibley are to Ik; housed jXTmanenlly in tlie Museums Highly 
satisfactory progress has bet*n made with the work in the Herb.irium, wliere 
a geographical basis is now definitely adopted, so far as posvsible, for tin* 
collections, the interest of the Staff btuiig in this way increased and breadened 
on ecological and ])hytogeogra]fiiieal lines [Royal Boiann Gardens, Krw\ Bul- 
letin of M isu’llaneotis Inforniaiion Appendix 1 1 , 10-^5). 

54 . Burma : The Burma Agricultural College and Research Insti- 
tute, Mandalay, was opened on DecemlxT ^nd, J02p by H. theCkwernor 
ot Burma, vSir vSpenckr Harcourt JiuTtER, ('. C. I. Iv , K. vS. I. 

The building is a fine one and contains mycologtcal, lK>tanical, ]>liysi('al. 
cntomologi('al and eluanieal ]a1x>ratories. a large mUvSeum, and library and 
reading rooms I'lie College I'ann extends over ()oo acres. The College will 
bc^alfiliated with Rangoon rniversity (4 ultural Jo2n nal of India ,\o\. XX, 
Tart in, .025). 

35. Science and Administration in East Africa. In the Re})ort 
f>f the 1‘ast African Commission sent out by the Ihitish (k)vernmeiit, the value 
of seieiilific guidance in the de\elopm(‘nt of sucli ('ountries is ncogni/ed. 
Tile Amani Iixslitutis founded by Ceimany in 1002, was visited und the 
Commission vStiongh urges that it should be adecjuately maintained, and 
considers tint the elosing of tlirt'e rt'siMreh faints in Xenyu Colonv in 1022- 
iO-M, on finaiK'ial grounfls, was a most unfortunate ste]). Tlu^ Commission 
fiirtiu‘r recommends the (U‘veIo])meiit of the Xairobi i\Ins(*um, and draws at- 
tention to the urgtait ne(‘d for ('.overnimait eo-o|KTation in ediu'ation The 
adoption of the Cotnmissions pioposals would lead to a great advance in 
seienii he research 111 least 2\frica {Nature, Vt>l 115, No 280S London. 1023). 

56. Italy : Experimental Stock Breeding Institute at Rome, 
this Institute was foundcxl in J)e(‘i*mlxr to-’’, an<l regulations for its eomjdt'te 
organisation were issued 1 >\ Royal Decree, Apiil J<t23. The Scientific Head- 
quarters are in Rome* and the exjieri mental farm on an Rstatj of its o^^^l and 
a station lor animal prophylaxis has Ix^en attaclied 

The essential objects ot tlie Institute are the study and the solution of the 
scientific and practical ])rob]ems which ate involved in the rationing, and bleed- 
ing of livestock with sjKK'ial reference to the stock breeding industry of 
Central Italy and uiorc‘ particularly of Latium The Institute is placed under 
the inspeclion of the Ministry of Xational Ivcononiy. [LazzviU^ Uffuiale, 
13 May 1025). 

57. Java; Applications of Statistical Method to Experiments in 
Sugar Cane Cultivation. — I'hc author, Mr. Van Bremicn, ot the Sugar 
Experiment Station in Java ajiplies to tlie enquiry into tlie production of 
sugar cane on experimental fields tlie laws and the formulae of {statistical me- 
thod, so as to ascertain tltc average error in the reported increases of production 
His conclusion is, inter aha, that the ascertained profit expressed as a percent- 
age of the lowest of two harvests corres]X)nds to tlu^ average percentage error 
of the products. 

Van Bremen P, I. (Proefslation voor de J a vasuiker Industrie). Samen- 
vattende beverking van de resultaten der proefeldene bi j de rietcultiir op J ava 



220 


CURRENT NOTICES 


Archif voor de smkenndnsivw in Nedtrlandsch Indic, Year 3924, No. 13, pp. 465- 
475. Soerabaja, 3924. 

58. Peru : New Agricultural Experiment Station. — A new sta- 
tion has been installed at Cliuquibaiiiba at the north of Jnliaca and at a height 
of abovil 4oo(/ metres alx)ve sea -level The Director is Colonel STOrdy. 
About 18,000 acres of land are atta(‘hed, with a total head of 13,000 <'attle. 
(Exprnn'ient Station Record, Vol. 32, No (). Washington, I). C , 1023) 

39. Russia : Volga Biological Station. By arrangement of the Pre- 
sidential Bureau of the vSaralow vS(X'iety of Naturalists this vSlation has just 
celebrated the 23tli Anniversary (j 000-1 02s) of its foundation The vSlation 
is under the direction of A L BeiiniN(; 

60 San Salvador ; Agricultural Experiment and Research in 
the Republic of San Salvador during 1924 Official data are contained 
n tlie “ Memoria presented to the National Legislative Assembly of vSan 
Salvadoi by the IJnder-vS<.*('r(dary of vState Ing Don Marcos A LET^>na on 
i20 February j 025 ( lood results ha\ e attended the working of the F,v]>eriment 
Stations " La Agroiiomia ” and “ Coiba " TJie first, situati^d at Tzaloe, lias 
sown cotton, maize and various soils of veget-ablt-s, <iiid in addition is used 
as a school (hsruela Mayordomo.s) Practical demonstrations a.ie given Ihere 
of progressive methods of cultivation the UvS<' of mode in farm nuKdiines, se- 
lection of seeds, etc On “La Coiba " difTerenI ty^^es of coffee and cotton 
have btxui sown and expeiiments tiied with the growing of a vaiiet}^ t)f ]>lants, 
among them *' Chalmoegia “ idants impoited from North Americ<i A tlrird 
Kvperiment vStation is also being orgamzed, the ‘ Z<uanns “ in the territory 
of Santa Ana. 

The Minister 10 di Agnruliiira has had published instructions relating to 
tlie sowing of cotton, a guide to the use of t'hcmit'.al ftiiilisers and has oidert'd 
the issue of four volumes of photographit' ill List raf ions of the principal plants 
of vSaii vSalvador, duly classiht'd Sludiesof livi'stock diseases liave been imder- 
taken and an imjxdiis given to jiiscieultnre Tlie Chtmiical Jy.dioralory which 
is under the diredion of Di Cari/>s Benson has (’airicd out a large number 
of analyvses of agricultuial jiroducts and of substances useful to agrieulture :is 
well as analyses reflating to sul>stan<‘es and products connected with other 
industries The Bntomological Laboratory under the direction of Dr Saeva- 
TOR CaIvDERON is (uilarged by tli(‘ addition of a liotanical Section wlricli is 
directly under tire Dej)artiiient of Agriculture, and does admirabk^ work in 
tlie field of phytopathology, by means of insix^idion and instruction on special 
points (Memoria de los act os del Poder Ejecaitivo en los Ramos dv Fomento 
y Agricultura, jirCvSentada ante la Hon()rable Asamblca Nacional Legislativa 
per el vSefior Subsecretario do Lstado Tng don Marcos A. Letona ; el 26 de 
febrero de 1923. Boh tin de Fomcnio y Ohms pnhlna^^, Vol 11, No matid 11. 
San Salvador 1923). 

Agricultural^ and Scientijic Institutions and As^,ociations . 

61 . Germany: The Fortieth Anniversary of the German Agricul- 
tural Society. - This oecasion was celebrated during the autumn sCvSsion of 
tins Society {Deutsche Landwirtschafts-Gesellschaft) held from 21 to 26 Septem- 
ber 1925). 
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62. Spain : National Association of Spanish Olive- Growers. — 

This Association [Asociacion iiacional de Olivarcros de Espafia) was formed 
on 30 June 3925. It is divided into two sections: olive -grcmdng and olive 
oil manufacture. Its object is die study of questions of general and local in- 
terest relating alike to the ciiltiv^ation of tlie t>live and the processes of extraction 
of olive oil and the utili/.ation of the residues of oil manufacture : the diffiLsion 
of instruction in Ihe cultivaticm of olives and the prodtudion ot oil . the encou- 
ragement of the production of olive oil, ^shows, compeditions, etc' ), co-opera- 
tion (for the divStribiition of fertiliseis, of selected vSlips, etc. ; the institution of 
demoiLstration or exfierimcmtal j>lantations , the com])ilation of statistics of 
olive cultivation or oil mamtfac'lnre, adi'Cjuate organization of production 
sale, export, cdc'. ; submission to tht‘ (fovernment of legislative and fiscal pro- 
])os.tls in rc^gard to ]>roblenis of oliw growing , researc'li into and staiiclardiza- 
tion of ty]>t'S c'f oli^e <ul, information on foreign biands, c'ornmercial jirotection 
of ])roducers, (ie\’elo])ment of c redil .onong mcanbcTs of tlu' association clespatch 
of missions and commerci.il agents, oiganization of warehouses and selling 
agencies ])uuli<ise of trucks^ tanks and otlva lequiiemeiits for transport, etc. 
(I'rom tlie Lstututo^ de Ir \ \o( laci on Xac lointl d( Ohrtirt de Esfueha , 

T<J 25 ). 

(>3. France, Brittany : The Society Scientifique de Bretagne. — 

This vSocu'ty huvS Ixa n formed with headcjuarters at Rennes, in connection with 
tile Idiculty of vScieiice, with the objctd of foniiing links of study and rese.irch 
]K,twcvn cdl ]><'ison'> li\ing in Tc vttany who aie iiitciested in the various scien- 
('t‘s and then appli(\it 10ns, ciicomagiiig their sjxvivd work and facilitating the 
acUanee of sc'ientifie knowledge 'flu' HKinliers of the Society receive a Bul- 
letin free coiisivSting <)f fom ])aits, one foi each section of tht‘ Society , ])hysieal 
or mathcauaticad scuaicc's, chemical and ph.innac'ologie.il sciences, natural 
iiiid agronomic' sc ieiic'cs , bic»logi( al and medii'al sc'iences [Bulk tin d( la Sonrte 
Sc lentafique dc iJ}etae^ni, Vol. ], ])ait j). 

Italy : General Inspectorate of Fisheries. An Ispettofato 
gcucfah per la Pt>t(r has Inaai instil utc*d by thci yiinister of National Kc^onomy 
and will cleai with the tec'lmieal anef administrative cpiestions relating totliis 
branc'h of production Under this head will be incdudc'cl the' following among 
others: stocking ctf public watt'is KvamiiKil ion of the terms c>f giants oj- 
Ic'ascts of State waters Invc'sligalioii of waters .us regards breeding of fis^ 
or fishing. Tec'lmieal su]X‘rvision C)f the fish-breeding stations or hatching 
grounds lkx|x'rimc'ntal ilshing scjuads. I'ishing cruises and seasons Dec'iee 
in regard to fishing with mechanical appliances. Ins])ei'tion of iiiaikets 
Tiaiispoii o£ fish. Statistical encpiiries on the fishing industry. Subsidiary' 
industries. Reports of the Committee of Maiine Soundings [Comiiaio Talasso- 
grafi(o) Vcxaitional educatiem of fishc rnieii. (Ga-^zdia l/fftnalc, jj Juh^ 1925). 

65. Asia Minor: A Service for Selection of Plants and Seed 
Testing. - -The Oovenmu utof ihe Turkish Republic is organizing in Asia Eli- 
nor a service on tlu\s(' lines, and meanwhile a Swiss specialist, of the I'Vderal 
IvxjXiriment Station ai Tausanne is studying on the spot the means of secur- 
ing «'is quickly as possible the improvement of the principal types of c'rops. 

The headquarters of the service will probably Ix^ at Angora and liski- 
Shehr, but in view of the great climatic diversity of the different rc-eioiis of 
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Asia Minor, provision is being made for the formation of several sub-stations 
in ccrt^nn localities During its first years attention will be given to investiga- 
tion as to tlxe improvement of cereal crops and if possible of tobacco. 

The Tuikish Government, which is trying in every way to encourage 
national agriculture and to increase the agricultural yield of Anatolia, has also 
called upon other specialists for assistance In tlxis way tlxere are already in 
existence a station of agricultural chemistry and a service for trc:)pical cTops 

Congresses and Conferences. 

60 . Belgium : Meeting of the International Committee on House- 
hold Management Instruction, Brussells, 16 July 1925. — This was lield 
on the occasion of the International 1 ^/xhibition at Lacken The agenda in- 
cluded . I Kihciency methods in town and rural household management , 
2 Application ot electucity of maclxincry and otlxei processes for facilitating 
domestic laboiu in towns and countiy distiiets 

67 . Belgiutn : International Committee on Home Training, Brus- 
sells, 17 July 1925.“ Agenda: i. ICxttiisi on of the instruction in the elements 
of Home Training to all cL'isses of society m the different countries , 2 The 
steps taken and the results obtained for building up tlic funds re(|uired for 
the development of the International Institute of Home Training 

66 Belgium : International Committee of Farm Womens’ Clubs, 
Brussells, 18 July 1925. - Agenda, I Progress of Fa nii Women's Clubs 
in the different c'ouiitries and suitable methofis of ciuouiagement , 2 I’loposaLs 
for the organisation of an International Congress ot Fanii womens’ Clubs 

(>9 France : International Dairying Week at Lyons, 5- 12 Septem- 
ber 1925. 

70 Scotland : First Conference of the World Federation of Edu- 
cation Associations, Edinburgh, 20 27 July 1925. - Tins Federation 
was founded 111 July 1923 at San Francisco (U S A.). The subjects discussed 
at the Confereiue were I The under scIkxxI «ige period and kindeigartens, 
2 Klemeiitary scIkkiIs , ^ Secondary schools , \ Character training , 3 Illi- 
terates ; o. The teaching of adulls , 7 Training of teachers ; 8. Problems of 
hygiene . 9 The Woild University, 10. The teaching of history from the in- 
ternational point of view. 

71 . Italy : First International Malaria Conference, Rome, 4-6 Octo- 
ber 1925. Five sections: 1. Anopheles and malaria; 2 Biology of 
tlxe parasites , single and multiple parasites , 3, Alkaloids and quinine and tlxe 
tlierapeutic treatment of malaria, Epidemiological factors and tliorapeutic 
treatment of malaria , 5 Propaganda and statistics The foundation in 
Italy of an International Institute of malaiial studies was discussed and ap- 
proved 

72. Rumania : Sixth International Chemistry Congress, Bucarest 
22-25 June 1925. — This was held under the Chairmanship of Sir Wn^EiAM 
Pope, F R S , Professor of Cambridge University and President of the In- 
ternational Union of Pure and Applied Qiemistry. Eighteen nations tcxik 
part in the Conference : an important resoluiion was passed in reference to tlie 
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International Kescarcli Council {Lonseil International de Rrcherches). Unanimous 
appro v"al was given to the resolution inserted, by re(pu\sl of the Cop^iiliagen 
Conference, in the agenda of the Bucaiest meeting. Tliis rt‘solution rixognises 
that it would be advantageous for the International Resea.rch Council so to 
amend its rules that any country on l>ecoming a nieml)er of the League of 
Nations should l>e admitted to niembcTsliip of Unions alBiiated to tlie Inter- 
national Council. Amongst various ttvhnicaj questions discnssed. Professor 
P\ Giord.vNI of the Na])les Polv’leciinii- dealt with the problem of nitrogen. 
A desire was cxjnessed on behalf of the Belgian delegatus that the Thiion would 
study imjnoved methods of preservation of ])a]x*r and ink and Rumania 
expressed the wish that the Union would take* up the question of agricult 111 al 
chemistry. It wns de('ided that these twT> last qucvst ions should be coiisiih n d 
by tile sections concerned <.f the Consultative Committee of the Ihiion on 
which a certain nunilxT of nations are already reprc'.sented ITofessor 1C Uotk- 
NKAtJ (I'lance) member (;f the Aiademiv dc MhUcinc and Director of the Pas- 
teur Institute dealt with tho lelations btdween the chemical composition fd bo- 
dies and their jihysiologic dl jnojxaties 

In regard tcj tJie lieadquartes of the next Confereiiee the invitation of the 
Ameri('an l)elegatt‘ was a(cv]>ted to hold the Conference at WCushington 
in vSeptember j <u'0. This is tlu more ap])ropiiate as th<^ United States an* iJien 
to conimeiiiorate the 1 30th amiiveisary of theii Inde])endeiu'e aiul tlie American 
Chemical Soc'iety tlie 30th annner.saTV of its foundation 

7 ^ Poland : XU International Congress of Agriculture, Warsaw, 
21-24 June 1925 As a coiilinuation of the noti(\* of this Congrcssapp(Mr- 
ing in an earlier numlxu (Vol Ilf. d souk account may be given of the resolu- 
tions adopted by those Sections which (ILscusscd subjects of more general iin- 
jiortaiK'e, and more clo.scdy connected wdth tlu' scope* of this Review, vi/ Ihe 
problems of the rural industries and of agricultural instruction. In the next 
munlxT, some detail will lx* inserted as to the siibjec is of technical import cUice 
handled by the Coiigiess 

Sec'tion IV. hUhyuI Industries. 1. The CoiigrevSS recognises that 

the guiding ])olicy should be* tliat of inducing agricultuiists, small aiiel Imge, 
to pivpare their own fiioehu ts, arul to secure the sale, and that it is therefore 
ne*cessar3^ to e'onsid<*r . (ed the formation of jiroducers’ unions and the* due 
t'Stablishment by thevSe unions of the funds lecpiirexl for the tiansfoimation 
of the existing organisations into co-operative societic's or prolit -sharing as.se>- 
ciations ; (d) the training of the oxpe'rts wdio are recjuired to manage these 
scK'ieties and to ensuie tlieir progress. In tite meantime while wailing for 
the ('oinplete realisation of this scheme, an undertaking should be obtained 
from the manufacturers who transform agricultural products tliat once the 
cost price, either of the raw material, or of the process, is covered, the profits 
or losses shall be charged projxirtionately to the capital in\x*sted in the produc* 
tion or transformation of a single imit of produce. 

2, In view of the importance* of the industrialisation of agriculture aiul 
especially of industrialisation based on co-operation, it is recommended tliat 
information relating to the type of ninnagement, the form of organization 
and the financial results obtained in co-operative societies of the ]nirely in- 
dustrial type as well as in co-operative agricultural societies for purchase and 
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sale, should be collected tliroughout the world and publivshed under the form 
of a special report by the International Institute of Agriculture. 

3. With the object of developing agricultural production, the industrial 
i:^se of alc'oliol should be intensified in every possible way. 

In addition Section IV approved tl;e following ('onclusions witli reference 
to the cultivation of beet root sugar. 

A Permanent Office of Sugar-beet Growers should ))e set up at the Inter- 
national Institute of Agriculture ; competitions should be arranged in regard 
to the implements required for the mechanical labour used in tlie cultivation 
of sugar-beet : an International Connnission of Sugai-beet Groweis should be 
formed for the study of methods of organisation of work and for propaganda 
in favour of the consumption of beet sugar ; tlie tendency to apply agricultural 
principles to the sugar industi'y should be strengthened, the aj:)plication varying 
in each country in respect of form ; steps should be taken in the different 
countrit^s to safeguard beet culti^ ation and the beet sugar industry. 

Section V As^vuuUm al Insliuchon As regards the diffusion of agri- 
cult lual knowledge among the mass of the nnal poj)ulation, a resolution was 
passed foi the collaboration, 1 )Oth in ies}>ect of oigaiuzation and finance, of 
the ^^^vernments, the Chaiiibeis of Agricultuie, the agriciilturid associations, 
etc The practical work in connection with this ^vill devohe upon the asso- 
ciations witii rural bias, e. g farmcis' clubs, farmwomens clubs, etc , these 
latter to be foinied wherever required The instnu'lioii should be supple- 
mented liy lectures suited to the different localities , by visits to experiment 
stations, f ai ms, etc , excursions and pi actical demonstrations, the 01 ganization 
of farm a]^prenticeships, suitable literatuie liliranes, etc The propaganda 
for agiicultnral education iimst without exception ]>(' conducted on lines j)a- 
rallcl to the organisation and advance of agricultuie , further, in \aew ot the im- 
poitance 01 womens’ woik in the counliy, a sjiecial section should l)e instituted 
at all future congre^SvSes foi the study of pioblems relaling to rural house- 
wifery 

Tile problem of agricultural instruction among the masses w'as tlien con- 
sidered from the point of view of geiieial education given with a ruial biiis and 
so arranged as to exercise a valuable influence on the dcw'elopment and iiupiove- 
ment of the geiieial conditions of iiiral life Primal y education should he so 
designed as to encourage a stiong feeling for the country side, and with a view 
to making the school work more instructive and recieative, practical work 
and excursions should be miiltiirlied, while every rural primary school should 
have its demonstration garden and its natural history collections The train- 
ing college courses must in their turn be adapted to form tlie character ot the 
teacher to impart a love of the country, the development of resource fulness 
in adapting instruction to local needs, and an interest in taking a share in the 
improvement of the agricultural and social conditions of the district. 

As regards the organisation of faiiii apprenticeship, tlie Congress has 
finally lesolved that the managing heads of the lower and middle agricultural 
schools should themselves direct tlie apprenticeshi}i courses of tlieir pupils, 
and the lecturer in the liigher schools should assist in the drawing up of the 
scheme of appreiiticesliip. 

The ap])renticeships, should cover at least the jieriods of the more im- 
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portant field work and for that purpose full advantage should be taken of the 
winter, spring and autumn vacations Those who do not intend to specialise 
sliould complete tlieir practice on farms which are well managed and of high 
yield The object of apprenticeship which is coincident with a dourse of study 
IS to imtiate the apprentices into manual woik, agricultural work in general 
and organisation of work In this way the knowledge acquired in theory is 
deepened and skill m manageirLeiit of the farm is attained 

An international exchange of appi entices w‘ith visits to wellknown farm 
undertakings and establisliments for special forms of pioduction might be 
organised on a large scale (Received by tlic Institute fiom the Secretaiiat 
of the Oigamsing Committee of the Congress) 

74 Switzerland : International Gonj^ress on Agriculture. Davos 
August 1925. 

7 5 Germany ; Fourth General Meeting of the Colloid Associations 
(Kolloid-Gesellschaft). Nuremberg, 5-7 September 1925. - This meet- 
ing was held immediately after the fourtli general meeting of the Society of 
German Chemists, (li/t/fi Dtut^cha Chcmik( ) The principal subject of 
discussion was cxpcuniental methods of Colloid Chemistry 

;() France : Congress of the Scientific Societies of Burgundy, 
Auxerre, 5-7 June 1925. The agenda included in the scientific section 
agricultuial and botiuical niaping 

77 Flanders Hop Week. Hazelbrouck, 4-12 October 1925. — 

This was held on the occasion of tlic riaiidets Hop Competition orgamsed 
bv the Hop Ciiltn atois ^ I nion 

7 5 Italy : Second Conference of South Itahan Agriculturalists, 
Rome, 29-30 June 1925. This Coiifeiencc was sunmioncdb> the Organising 
C-ommiltcc of the Consol tii of land nupro\ cinciit foi Southein Italy and the 
Islands Subjects discussed \\v A Marhni lyand iuipro\ einents of Ca 
labria Aw I> vS CJXi The Imiirovemeiit of the Tableland of Apulia in cer 
tain teclmical and legislati\o resjiects Pi of K Congkdo The work of the 
Co~opeiative Societies in conmction \Mth the cairying out of impiovenieiit 
schemes , Cav D Racava The work of the Loinmittee Legislation foi control 
of Malaria , liig R Cuiovio Ii iigation in the South of Italv fiom the teclimc- 
al ^d economic point of \itw Pro! C Cimino Defects and omissions in 
the land improvement and agticultural credit legislation witli referencedo 
Southern Italv Prof G Scai ist. Needs of Soutliern Italy and their linancies , 
Hr L Fano Land impio^enicnt legislation and the work of the Consortia , 
A Mazzoxto The Impiovement of agricultural land , I>r \ Rizzo The 
improvements in tlie provinces 

79 Italy : Conference of the Lombard Silk Worm Breeding Agri- 
cultural Institutions. Milan, 11 July 1925. 

80 , Italy ; First National Congress of Importers and Exporters, 
Milan, 5-6 December 1925. 

Exhibtitonsj Fmrs and Compehttons, 

fir. Austria : International Agricultural Exhibition. Vienna, 6-13 
September 1925. 


ts ^ Agr ingl 
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82 Great Britain : 7th International Tobacco Exhibition, London^. 
9-16 May 1925, — Organized, by the I^ondon Tabacco Associations Bight 
nations represented Czeoo-Slovakia Cuba, Egypt, Greece, Italy, Holland, 
United States, Turkey 

83 Switzerland : International Exhibition of Inland Navigation 
and of the Exploitation of Hydraulic Power, Basel, 1 July- 15 Sep- 
tember 1926. — The exliibition will be held on the occasion ot the inangu- 
ration of the new Rhine Port installations, as initiated by the city of Basel 

84 The 32 nd Travelling Exibition of the German Agricultural 
Society (D. L. G.) — Ihis exhibition will be held in BresLui (vSilesia) from 31 
May to 6 June igzb Sfiecial trains at reduced fares will be run 111 connection 
witli the Braslau lra\elling Exhibition from 31 May to 6 June for scx-ieties 
and members of agnculturil authorities A rediutioii of ^3 percent will 
be made on the ordinary fires Tickets for the sjieci.il trims for the members 
ot agriculture 1 luthonties will be sold by tlic State Railway Company up to 
two days before tlie dates on which the trains are ad\ertised to run In tlie 
case of the sale of an insufficient number of tickets only the tiain will be can- 
celled Passengers will probabh be ible to return frem Breslau by an^ of the 
ordinary tniiiLs Requests foi special trains should be acldresscci without delav 
by agncultural authorities to the offices of the S<xiet\ Berlin is M ii Des 
sauerstrasse 14 

The reduction for societies when the p irty consists of less than mem- 
bers, is 25 hir seconcl third and fourth class tickets Schools of Agncultuie, 
High schools etc , may obtain a 50 ^<3 reduction for a pcirtv of it least ten 
persons 

85 Germany : Nationac! Exhibition of “ German wine ” (“ Deut- 
scher Wein ”), Coblenz, 8 August - 13 September 1925 . 

86 Germany ; Twentieth Brewery Exhibition, Berlin, 5-13 Octo- 
ber 1925. — This was held on the occasion of the Autumn meeting of the 
Experimental Brewing Institute at Berlin ( I irsuchs-nnd Lchi amlalt fur Braiicrti) 
and it coincided 111 time with the XXTI Pvxhibition of Barleys and Hops 
Particulars may be had from ] nstituie fur Garungsgewo bey Seestr, 12-15 Berlin 

65 

87. Austria : Sample Fair, Innsbruck, 4-11 October 1925. 

88 Austria : Second Brown Swiss Breed Bulls Fair, S. Michele 
near Leoben, Styria, 20 September 1925. 

89 Egypt ; Agricultural and Industrial Exhibition, Cairo, 20 
February - 6 March 1926. — Agncultural Section t Agricultural prcxiucts , 

2 Agricultural industries 3 Live stock 4 Poultry , 5 Stock Hygiene , 
6 Agriculture , 7 Fruit , 8 Sericulture Indust^ lal Section 1 Motor machinery , 

2 Farm implements etc , 3 Transport equipment , 4 Textile products , 

5 Furniture , 6 Rural buildings 

90 United States : Cattle Show, Portland, 31 October- 5 November 
1925. 

91 United States : Petroleum Exhibition, Tulsa, 1-10 October 1925. 

92 France : Olive Oil Exhibition, Lyons, 5-12 November 1925. 

— Five sections Olive oil , Preserved ohves , By-products , Packing materials , 
Machinery 
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93 . Italy : Electro-cultivation Exhibition, Milan, 12-27 April 1926. 

— The exhibition will include . j) a section for special electric machinery 
movable transforming huts, transportable motors, etc ) , 2) a section for 
farm machines of various kinds driven by electric power , 3) a plougliing 
demonstration ; an exliibition of miniature models, of drawings and })hoto- 
graphs of reclamation woiks, irrigation, etc , cairied out by electrical methods ; 
5 cinema films showing maclimery winch is too heavy to be transported to the 
exhibition 

9^. Italy: Grain and Peach Show, Verona. 9-12 August 1925. 

05 Italy: Stock Show, Como, 1-2 September 1925. 

96 Rumania : Sample Fair, Chisinau, 15-30 September 1925. 

97. Switzerland : Brown Swiss Breed Bull Fair, Zug, 2-4 Septem- 
ber 1925. — Organised by the Swiss Federation of the Consortia ior Brown 
Swiss Breed 

Development of Agriculture in Various Countries. 

98. Austria: Agrarian Reform. - Under this title Aguiuctoym 
Oesfcneu/i^) Dr Herm^vnn Kaj^i^bruvner of Vienna has published an exhaus- 
tive critical article, dealing witli the subject es]iecially fiom the legislative 
point of view {iJnichU uha Lavdzen IsiJiufl, published by the German 
v'lbteyium fui Innahuvg mid I andwn tsekaft^ New Seiies, Vol III, Pait I, 
pp i2pi3() Berlin, u»25) 

99 . Florida and Rubber Production. — -- At the present time the 
United States utilise 75 of the woild s total ])ioduction of ru])bcr, but 
produce only 2 .uid the United States lubber interests iiave studied Florida 
as a rubber producing State The a vei age yield of ])lantations in the Fast is 
about 300 lb pel acie, at which rate 2,725,300 acres would be needed to 
supply the United Stales' requnemeiits The climate is satisfactoiy and an 
area of over 5,()0(>,ooc acies has been found which is consideied to be suitable 
when drained. The cost of laboin in Florida would prevent profitable cultiva- 
tion of Ilevea unless other metliods of latex extraction can be discovered, but 
this drawback may not apply to other tyjics of rubber plants, from which the 
latex may be extracted by mechanical methods Extensive experiments are 
being carried out. (India Rubber World, Vol EXXIT, No 3, tc)25) 

100. United States to grow Rubber in Liberia, — American rubber 
interests have negotiated for an extensive tiact of land (about 1,000,000 acres) 
in Iviberia for growing plantation rubber on a laige scale It is ex].)ected that 
yields of crude rubber will be available in five yeais \The India Rubber 
World, Vol. LXXII, No 5, New York, 1925) 

1 01. Crop Production in India: A critical survey of its problems, by 
A. Howard, C I. E., Director of the Agricultural PvXperiment Institute, Indore 
Central India (pp 200, 10s. bd, Oxfoid University Press, London) (« Nature 
July 4 » 1925) 

102 . Rumania : State Co-operation in the Improvement of the 
Cultivation of the Expropriated Lands. — An article appears on this subject 
in the Buletinul Agnculturei. The author first expresses some general views 
on tile agrarian reform in Rumania, giving statistics of the appropriation and 
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division of the land He then reviews the measures taken by the Rumanian 
(lovernment for a rapid improvement of agricultural production On the 
completion of the agrarian reform, the confusion introduced into the cropping 
of the following year was such ^is to reduce considerably both the cultivated 
area and the quality of tlie products, thus sliowing that the peasant cultivation 
did not fully meet the lequirements of the time and of the country The State 
iumiediately introduced measures calculated to systematize and improve pro- 
duction wliile at the same time exerting a direct influence on peasant cultiva- 
tion Factories were put up, nurseries made and centres of scientific agricul- 
U re weie established according to modem ]irinciples At the same time the 
t asa CoiUalc a Impi op> letariysi (Central Bank of lyandowners) by means ol the 
1 e nirala Obstiilor Saiesit undertook extensive proj^aganda work with a view to 
giouping tlie jieasants in agricLdtuial co-operative societies tlitough wliich 
fci uieis are to be supplied with agiicultuial machinery, utensils, etc , and 
at tlie same time secure tlie sale of the ])ioduce of members Hence 
111 the former kingdom there came into existence 5 agiicultuial co-operati\e 
so-'ieties with 19,270,586 lei of subserd'ed capital, and 16,835 members mid a 
1 <i d up capital of 3,917.613 In Bessarabia 47U agiicultiiral co-opertitive 
societies w^ere constituted wntli 27,1 5() meinliers and 7,; hu7<^6 lei 01 SLd>scri])ed 
cud 1.004,355 paid up capital In Bessaralua, following on the winding up 
of the “ Lasa Noastra” another zo agricultmal co-oj)erctivc societies weie 
in.stiti.ted with 1748 members, subscribed capital oi 750,370, and paid up capi- 
tal of 141,896 lei In iVrdeal the old type of co-oj)erative .societies weie by 
degrees transformed into co-operative societies of the type existing in the foi- 
rur Kingdom, the wdiole agricultural co-operative movement thus becoming 
iHCiiogenous In Buko vi na -co-o] relation is still ni eaily .stages In addition 

10 these measures and the grant of one million lei for addition to the li\estock. 
the State has organized district exhibitions as a means of supervising and 
sli 'iiulating agricultural pioducers In Februaiy 1924 the Congress of the 
Societies of Agricultural Fx|ierts drew up a complete prograiimie of new^ prac- 
tical measuies based stionglyon government support, which are being carried 
i^do effect at tlie present time (Ch'iUnu D C Agrarian Reform in Rumania, 

11 deiiyiiil A^nculiuiei^Vdi IV, io2|, October-December, No lo-i 2. Bucarest) 

103. Rumania: Settlements in Transylvania. — The iiolic}^ adopt- 
ed by the Rumanian Goveimnent of tiansfer.ing part of the iiopulation of 
Ine niomuam districts to the extensive, thinly populated aieas of Western 
Ti aiisylvaiiia, is being carried out in acoi dance with economic pi inciples, the 
scttleis being accomodated in new villages 

The success of these settlements largely depends on the extent to which 
the Stale is prepared to assist tliesettleis (ClOMAC T I." Colonizaiile din Tran- 
silvania Viaia Agncola, Year XVI, No. 5, pag. 141-143 Bucarest 1 March 

i(»25) 

J04 Rumania : Assistance to Agriculture in Bessarabia. — Ver- 
scoGij, writing in Viata Agricola, a Rumanian periodical, gives a vivid des- 
ctiption of tlie deplorable state of the orchards, which are ravaged by parasites, 
of fields overrun with weeds, and of the utter ignorance of tile peasants as 
regards rotation of crops and modem methods of cultivation. Tire writer 
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suggests, as likely to benefit cultivation in Bessaiabia, organization on the fol- 
lowing lines : 

j . Model gardens and experimental fields , 

2 Depots for the distribution of seeds, insecticides and agncultu <d 
macliines to the population, at cost price , 

3 Plots for the production of selected seeds, utilising for this pur] c>se 
the allotnrents so assigned under the agrarian reform ; 

4 Seed-testing stations and selection farms , 

5 Inspection of plant nurseries , 

() Higher sclrools of agriculture , the issue of leaflets on fanning s’ 
jects intended for the agricultural classes , courses on all the various brand cs 
of agriculture. 

Miscellaneous, 

105. Brazil : Rural Welfare Work. ~ The following info matron. 
tire health measures undei taken in the rural districts is taken fiotu uii ait^ le 
by Dr R D'An^nUDA MArb-UJiAJ^s, ( Rneial Secretary of the National Dej a t 
ineiil of Public Health in Bia/il This foiiii of wehaie wo^k Wc’s begi n 'u 
when juophylaxis was fust intioduced With the foihuitioii of the i 
paitrnent, sanitary organisation on definite lines wavS unde taken Fn 7 
Mates, this work is 111 lire hands ot ex]^eit oflieeis of the Federal (^OAermi t: 1 
who collalx)! ate with the authorities 111 each State, ex})enses l)eing sha: ed 1 )} lie 
Central (Foveniment and the go^trnment of each State The offices of the S( ~ 
vice are situated in the ^aJlous State capitals, and fiom these centres supo ' - 
lendeiicc is ei'fecled of the country towm dispensaries, many of wlnth fuUbd 
by all means in their power the increased use of ptophy lactic ineasuTes ACitu 
tins co-oi)eratioii on the J)art ot the country towns, an efficient healtii 01 e,. u 
isati on IS being gradually formed which has already done good work in 
batting tlie two serious eiidenuc diseases of the Brazilian rural distnds, 
anchylostoiiuasis and malaria, the methods followed being actual incdical 
treatment of the sufferers and tbe installation of diainage woiks on a sui ‘JI 
scale 

District hosjntals have been estaldished in some States (D? R d'.\b- 
MEIDA Magai^HAES Progreso Samtano do Biasil B' Ictin Comntti cial do B, 
year IV, No 25 Rio de Janeiro, 1023) 

xoo. Brazil Forest Reserves. ~ J. Rkzendk .SiivtA in the B<dtn 
do Mtnisie'^io da Ag'nciilhaa, Indnsivia v C online^ cio (Year XIV, No 0, Rio dc 
Janeiro, 1 925) discusses the organisation 01 the forest service of the Repi bhe 
in reference to the Decree of 28 December 1921 by which the Service was 
instituted. The writer enumerates the various ty|)es of lands which could be 
utilised by the Federal Goveninient for purposes of re- afforestation, and ex- 
presses the opinion that the Ministry of Agriculture, Industry and Commerce 
should direct that a detailed report should be prepared, giving full particulai s 
relating to area, location, nature, etc , of all the Federal lands On the Irasis 
of this report for wliich the assistance of the various departments and officials 
would be required tlxroughout the Republic, it would be possible to preprx'^e a 
map of these areas. 
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TO 7. Denmark: Fruit Storage Experiments. — Experiments in the 
storage of apples and pears were begun in 19J 8 at Biangsted (Denmark) in 
a building erected in 1917 and consisting of an ordinary cellar and a cold 
storage plant of fruit Comparisons were made between storage of apples 
and pears in cellars and in cold storage rooms at temperatures of 4.5, 3 5, 2.5, 
i 5 > ^ Other experiments were carried out in cellars and cold storage 

rooms which were (a) unventihited, (b) ventilated, (c) with the addition of 
ozone 

The main results were as follows : 

The keeping power of fruit varies greatly from year to year All varieties 
of apples and pears kept much longer in a cold storage room than in a cellar 
During the wintei montlxs, after removal from cold storage, fruit kept fresh 
for at least two weeks, with the exception of the variety Nouveau roiteau,in 
wdiicli core lot was found The flavour of a])ples does not seem to be affected 
by the temperatures or duration of storage Pears picked before they are 
ripe do not obtain a good flavour w^ren ri])eried at a low temperature vSome 
varieties lose flavour under jnotracted storage Ventilation with outer air 
or the geneiatioir of ozone, does not seem to increase the kee])ing powder of 
fruit vSeabby fruit does not keep as well as sound fruit Wrapping the fruit 
in tissue paper seems to have no preser\ alive effect, but generally enhances its 
beauty Fine, dry, powdeied peat as a packing material inci eases the kee]hng 
power of fruit by one month or more Ivarge fruits do not keep as well as 
smaller ones from the same tree (/cf and Cold Sioiage, Vol. XXVII, No 317, 
Pond on 1921) 

108 Egypt. Agricultural Films - In an aiticle in the Uulletm dc 
V Union de^ AgucuUenrs d'tlgyplc. PlERRi' ICHAC, Ing Agr draws attention 
to the advantage which Egyptian agriculture woidd derive from a use of the 
cinema, on lines similar to those followed with successful lesults in many Phi- 
ropean and American countries The writer points out that throughout the 
valley of the Nile lectures could be given accompanied with films, the necessary" 
apparatus being transported on lorries These lectin es waaild deal with purely 
agricultural matters and with such rudimentary principles of hygiene and local 
prophylaxis as may be of practical use to the fellah (P. IciiAC Ee Cindma an 
service dePagricultu re (Bull Un Agy d'£gypte,Yidar No 1 62, Cairo, 1 925) 

109 United States : Agricultural Films — The Department of Agri- 
culture of the TTiited vStates has published an interesting circular in the form 
of a leaflet from wdiich may be gathered abundant data on the agricultural 
propaganda in these States carried on by means of films An explanation is 
given of the methods of distribution of the films and of the way to apply for 
their loan. The individual or organization asking for them is exj^ectedto 
pay only the ])ostage or transport expenses both ways The application 
must be addressed to the Office of Motion Pictures , Extension Service, United 
Slater Department of Agriculture, Washington D C., Copies of the films may 
also be bought at prices already fixed, and the conditions governing such pur- 
chases ai c that no changes are to be made in the subject matter of the films 
without approval from the department and that no commercial or adverti- 
sing matter be added to or inserted in the film Titles in foreign languages, 
if desired, may be obtained at additional cost. 



CIXRRBNT NOTICES 


2^1 

A catalogue of the films ot the Department is added The titles are arrang- 
ed by subjects and reference is made in each case to the f>pecial Department 
(Bureau of Animal Industry, Bureau of Dairying, Bureau of Entomology, 
Bureau of Plant Industry, etc ) The films thus treat of farm animals, 
(cattle, horses, sheej), swine, fowls) wild animals, crops, rural engineering, 
forestry, entomology, tiade in agucnltural pioducts, rural organization (Mo- 
tion PictuiCvS, of the I'liited States Department of Agiiculture, Mii>cellaneous 
(. ircular 27 Washington, 102^) 

i u> Fisheries in the Antilles — A number of American scientific 
Institutes have decided to coiitiiliule 100,000 dollars foi the organization of 
a mission which is to make deej) sea soundings and to exanune the jiossibili ties 
of fisheries in the watens of the iintilles (Revue gene) ale du Fwid et des indus- 
tries ft iftoi iftqites. Year (), No h. Pans, 1925) 

I f I United States : Discovery of Potash Deposits in Texas. - - 
The (xeological vSiir\ey f)f the United States has lecently discovered extensive 
potash beds in Texas The mineral is ni the form of polylialite, analyses from 
borings givuiig fiom j to 11 21 K2C) 

Tile tiaet of eountiy in which potasli has been found is aliout 275 miles 
b} t 2'> miles, but data aie not yet sufficient on which to base accuiale estima- 
tions as to atea 01 value, geologists ate of the opinion, however, that the 
beds wail lie found to lie of large extent [Jninnan Fihtsh. Vol p. No 375, 
Washington, D C, i02s) 

ii2 Forest Fires. - Ing h Micmvl'Tiu ])resident of the Ivstiint dc la 
s< icnit du F u has recently published a eiitical study on the subject of forest 
fms The wntei discusses the theones held as to the outbieaks of fire among 
growing trees or ])lants and the methods adopted for ext inguislmig such fires 
.\it(‘i a deal cxjiositioii of the vaiioius conflicting views, he lejects the majority 
and comes to the conclusion that foiesl flres aie caused solely by^ spontaneous 
combustion This being the case, the onty eflective niemis of checking the 
file, once it has bioken out, would be the remc)\al of the foicst litter The 
vviitei deals exliaiustiv^ely vMth the jnactical and theoretical UvSpects of the pro- 
blem and the methods adopted to pi event and check these coiiflagiations 
(h'EmciljN IVllCNOTTK, fihude siu les iiicendies de foiets InsiUul dt la biuiui 
du Ftiiy pp ()j, 8vo Pans, i<)2 5) 

I I ^ Report of British Cotton Growing Association, presented at 
Maiichestei', June 12, 1925. The following information is contaiiu'd in tiic 
Report : In India, sufficient seed of American tyjies of cotton was distrib- 
uted in the Punjab last season to jilant 100,000 acres The output of Uganda 
amounted to 1 20,600 bales, valued at 1^.3,500,000 Tanganyika exported 

17.500 bales The vSoudan prcxluced 4(),otK) bales mid the land is leady foi 
])lanting 100,000 acres in the ]\Iakwar Dam aiea The outjiul of Iiaq was 

2.500 bales, a considerable increase, but production is limited by lack of ir- 
rigation and salinity of the soil due to absence of drainage The estimate 
for Queensland for the present year is 17,000 bales Pyxdiidiiig India, the total 
output for the British Empire for 1924 is 261,900 bales, as comjiared with 

179.500 bales in 1923. By December 1926 it is estimated that the total 
will reach 500,000 bales. 
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1 14 Africa : Reclamation Schemes in the Sahara. — The French 
Academy of Colomal Sciences [Acaddmie des Sciences Colomales) has opened a 
competition for 1925-26 on the subject of tlie Sahara Competitors are le- 
quired to discuss the following particulars 1 Scientific data , 2 Tecluiical 
procedure , 3 Stages of the work , 4 Fmancial measures , 5 Future prospects 
The competition closes on i October 1926 The winner will be awarded a 
prize of 12 000 francs Two 01 more writers can be allowed to collaborate 
Bncpiiries Academic des Scuiwes Lolonialts, rue Mayet JO-bis, Pans (VT 

115 Shirley Institute Memoirs, Vol 1924, pp ^62 (British Cot- 
ton Industry Rest rch Association, Manchester). The volume includes 
twenty-seven original papers 111 cotton reseaicli and contains an excellent 
summary of the literature on the action of light on dyes applied to cotton 
fabrics. (‘* Nature * August, 1, 19^5). 

116 Scotland : Experimental Sugar Beet Cultivation. — According 
to tile repoit of the Commission appointed by the Scottish Board of Agricul- 
ture to ascertain whether the beet sugai industry could be successfully in- 
troduced into Scotland, experiments cairied out 111 beet culti\ation in various 
jiarts of Scotland, including the noithein counties of Aberdeen. Moray 
Nairn and Banff have given satisfactory results Ihc Commission is of 
opinion howevei that further investigation is necessaiy, while faimeis should 
be properly acquainted with the methods of cult nation lequired before the 
scheme can be entertained as a profitable commercial piopositioii Txpen- 
inents must also be made to ascertain the most suitable time foi sowing. 
Lnciilaire hthdomadain du Comitc CenU aides fain wants dt Sudi dc liunct. 
Year 37, No 1893. Fans 1925) 

1 17 Australia : Refrigerated Fruit Transport. — At a recent 
meeting of tlie Australian Fruit Council a committee was appointed to draw 
up a report dealing witli scientific research on the trans])oit of fresh fruit 
It was proposed that tlie sejiaiate sections of teclmical research undertaken 
in the various States should be co ordinated. prefeiably in co-opeiation witli 
the Univeisity of Cambridge It was suggested that tlie subject of fruit 
transport be divided into three mam sections (a) the fiint (h) tlie ships* 
hold , {c\ co-opeiation between producer and ship s engineer The cost of the 
work to be shared proportionally by the Governments concerned It is an- 
ticipated that the work could be carried out in about three years {The Ft tut 
World of A%isUalasia, Vol XXVI, No b Melbourne, 1925) 

118 South Africa A Successful Co-operative Cotton Ginnery. 
— The author gives a brief account of the history of cotton ginning, and the 
advantages to be derived from co-operation in tins mdustiy, especially as re- 
gards standardisation of tlie product The Barberton Cotton Co-operative 
Company, formed in 1923, and its work is then described, and a sunmiary of 
the regulations is given, which should be of interest to growers farming similar 
societies 

The following advice is given to growers It is cheaper and more satis- 
factory to gin cotton which has been pooled according to grade, type and sta- 
ple, as the gins can then make long runs on one grade If a grower sends four 
grades for separate ginning, the gm will have to start four times, for short 
runs This means extra supervision, and the advantfi^es of a large, modern 
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equipment are entirely lost Growers are advised to pool their cotton, and to 
state merely whether their cotton is to be sold m South Africa or on the Euro- 
pean markets {Journal of the Department of Agftcultw e, Umon of South Africa^ 
Vol IX, No 5, 1924) 

ng Sugar in Kenya. — British East Africa — now Kenya Colony and 
Protectorate — was until 1920 virgin soil fiom the point of \iew of the sugar 
industry For many years cane had been grown by both natives and Indians 
for tlxeir own consumption and the manufacture ot a crude molasses sugar 
known as “ jaggery As with all sugai territories, molasses sugar has paved 
the way foi its successor, tlie centrifugal product 

In 1920 a valuable tract of io,oo( acres was secured by a commercial 
company, m the famous Kavirondo Valley, bordering on the native reser\e 
and situated 570 miles fiom the Coast, while i h miles further inland is Kisuniu, 
Kenya's present tei minus of tlie Uganda Railway on the shores of Victona 
Nyanza The altitude of the estate is approximately feet abo\e sea 

level and it is about 4 miles south of tlie equator 

The Ka\iToiido Valley is ieall> a speck in the Cheat Rift Valley wlucli 
cuts Afnca in half longitudinally Its dimensions aic approximately 60 niles 
by 35, a good deal laiger than tlie island of Mauritius, wheie ,000 tons of 
sugar ate ])ioduced per annum. Tins ^ alley is an exceedingly fertile area 
inhabited by and reseryed for tlie Kavirondo tribe, who number about i ,cjoo,c < o 
The soil, an accumiflation of centuries of silt washings fiom the surrounding 
langes, varies fiom a red deconiposcd granite on the slopes to a rich, loose, 
black cotton loam on the plains Practically the whole area is well watcied 
bv countless small streams from tlie enclosing mountains There are also 
possibilities of irrigation from Victoria Nyanza and the day no doubt viU 
come when tlie watei s ol the world s largest fresh watei lake will be harnessed 
for power and agriculture tliioughout the valley A dry climate, witli an a\er- 
age yearly rainfall of 45 inches, will make white settlement a lucrative agii- 
cultural proposition 

The labour question to-day is probably without parallel in any part of 
the world The Kavirondo is docile and tractable and his shortcomings m 
energy are balanced by^^ his low wage of ten shillings per month, with a food 
lation of maize meal 

The Victoria Ny^anza Sugai Company actually commenced operations in 
1921, and planted a drought-resisting cane known as Ulia 'C probably of 
East Indian origin Subsequent propagation of various canes fiom Australia 
and Java, together with the Centrsil African native cane Kampala ", is prov- 
ing successful, though, as yet, Uba is responsible for 90 % of Uie crop 

Maturity is reached after 20 months and a short experience of plant and 
ratoon crops indicates that a 20 ton crop per acre, averaging over the 2nd 
ratoon, may reasonably be anticipated Uba is a hardy cane of 15 % fibre 
and approximately 137% sucrose, and contains an excess of gums and re- 
ducing sugars which moke its milling and white si gai extraction a niattei of 
greater difficulty than is the case with the softer canes of other countries 

The Company possesses {1924) a modern 14 roller mill and with an output 
of 25 tons per hour A good class of plantation white sugar is bemg turned 
out for local consumption and East African export 
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New ground has been broken and further developments are in prospect 
as there is little doubt that Kenya offers excellent prospects as a sugar produc- 
ing country (Comunicated by Mr. G. R. Mayers Managing Director ^ Vic- 
toria Nyanza Sugar Company), 

Since receipt of the above, the 1924-25 Report of the Company ha^ 
appeared a id shows that, during tliat period 20 073 tons of cane where 
treated and 1385 tons of sugar manufactured. The total area planted is 
3870 acres. (Ed ) 

120 History of Literature on Cheese-making. — According to a 
carefully written article by Prof. CosTANTINo Gorini, with an ample list of 
references, tlie fiist reliable writings dealing witli clieese-niaking appeared in 
1834, in the form of essays sent to the International Competition held by 
the Royal Institute of Science, Literature mid Art (/ R Istituto dt Scienze, 
Letter e ed Aiti) of the Lombard- Venetian kingdom in J834 The competitors 
were required to send a pap>cr on " subjects closely connected with the impro- 
ment of cheese, with a view to establislung certain definite methods of improv- 
ing the quality of cheese and increasing the quantity produced ", an exactmg 
task, as GoRim remarks As a result of this competition, in which seven 
competitors took part, two studies were ])ublished . one by 1/ PKiylylO(".RiNi, 
doctor of medicine and professor of physics chemistry and botany in the Uni- 
ver-^ity of Pavia, and the other by RiBONl of the Botanical (hardens of Pavia 

(h>RiNi briefly reviews these two studies (the fiist of tlieii kind) and gives 
an account of similar competitions subsequently held by the ScK'iety forthe En- 
couragement of Arts and Crafts of Milan (Societa di iiit'oraggiamento d’Arte 
e Mestieri), and the Royal Lombard Institute of Science and Jfiterature 
He also mentions other writings dealing with the subject, by lTjm<o Ai^KMi 
(1840), Carto Antonio Lani>riani (1847), (Eovanni Francksco Si^iy mi, pro- 
fessor of physics, cliemistry and mechanics applied to arts, of the Collegio Na- 
zionale di Toy mo, and Davidic Nava, teacher of chemistry in the Milanese So- 
ciety mentioned above These writers were followed in more recent times by 
ISIPSSO, IVtENOZZI, PlROTTA, RiBONI, GaBTANO CANT<»N1, SORMANl and GiGTI 
It was only in howevei, that the bacteriology of milk was first dealt 

with in Italy, the subject being mentioiicd in foisr letters written by Pirotta 
and Riboni In the last twenty years Gorini has liimself published books 
on microbiology in connection witli cheese, and Milan has thus kept iqi a tradi- 
tion which led to the study of cheese-making from tlie biochemical slaiidpoint. 
an exanijfle whicli is now being followed on otlier countries (Prof Costantino 
C^ xORiNi " LTstituto Ivombardo, culla di studi caseari Rendiconto del R. 
Istituto Lombardo di Scienze e Lettere, series 11 , Vol IvVIII, No 1-7 Milan, 
1925) 

121 Ths Study of Flora in the Dutch Indies. — The Bulletin of the 
Botanical Garden of Buitenzorg, publislied at Batavia and edited by Drs. 
W M Van Leeuwen, F. Von Faber, 1. G. B Beumee (of whom the last 
named sucecnled Dr J . J Smith in the directorship of the Herbarium) contains 
a scliolaiy study on the Sapotaceae, Sarcospermaceae, and Boerlagellaceae 
of the Dutcli Indies, Malay peninsula and Philippine islands, penned by 
Dr. H. J . Lam. The writer has availed liiniself of the large collection possessed 
by tire Herl^arimn of Buitenzorg, and the two Herbariums of Manila and Sin- 
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gapore. The subject is handled in an accurate and original manner, its in- 
terest being enhanced by many excellent illustrations (“ Slands Planten- 
tiiin Jardin Bolamqtic de Buiienzorg^ III, Vol VII , Nos 1-2, 

289 pp. ill-80, ill Batavia, 1925) 

122 Rumania ; Cotton Growing. — Following on careful study and 
pnictical testing of the liest known varieties of KgyX)tiaii and Macedonian 
cotton, and other varieties, tlie Kmuanian Ministry of Agiicultuie has had 
the following vaiieties of cotton seed imported into the country and ])lared 
at the divS}>osal of cotton planters : “ Sakelkuidis ", a late maturilig variety, 
suitable foi iriigated plantations , it is most in demand on the market, and 
has the longest, softevSt, and strongest staple , " Pelion medium growth 
suitalde foi plantations situated in the Daiiulie lowlands, " Ashiiiuni a 
9)iiekly matuiuig variet>, suitable for Olteiia and the Banal, and " Balcaiiiea ' 
for Soutlu‘111 ])ol)njdja and (Ju adi ilatene. \'uUa A^tuola ", Year XVI, No 
p 90 Bucaiest, !Mareh i ^th ^025) 

12^ Rumania: Introduction of Medicinal Herb cultivation,. — 

In vicM’ of tlie fact that the climate of Rumania is ])tiiticiilarly suitable foi 
the cultivation oi most iiiedicnial plants, which ahead} form a consideiable 
portion of tlie Idora of Rumaina, the Depaitnuuit of Agricultural Instruction 
in the Alinistry of Agiiculti ie decided, at the begimnng of 1(^25, that these 
plants should Ik* nitiodueed into all the Schools of Agiicultuie It is intended 
Mibsequently to <‘vteiid the cultivation of these ]>laiits with a view to [irodiicing 
a sufficient su]i]>ly foi Rumania s Te(]Lincmeiils. and in course oi time, adding 
luateiialh' to the eouiitiy’s ie\emie by exjioitiiig them (" Viala A^ticda ", 
Y ai XVi, No o Bucaiest, Mau'h 13th 102 s) 

1 '4 The Works of Cij,so (Ypiani. — The complete woiks of tliN 
Ililiun biologist, which possivss so high a value for agriculture, aic licmg 
collected by Prof. Dk DoMixiois into one volume of about 1500 pages in 
lO.mo For cojues apply to the widow of the late scientist, Signora iMiima 
Idpiani, San Benedetto del Troiito, Ascoli Piceno, Italia. 

Jo urn ah and Reviervs. 

125. The 130th volume (nos i-p of the Bfochemi^che ./s^ //;/// takes 
ihe form of a jubilee mim])ei to celebrate the ooth biitJiday of Max CkjAIER, 
piofessor of jihysiology in the Veterinary Institute in Beilm Th(‘ volume 
contains about .p)0 pages, wdth illustiatioiis, and articles wiitten by eminent 
German and foreign biologists Among those wdio have cidlaborated are 
ABDERHAbDEN, RosKXFEbD, MAGNrs-BEVV, PmxGSiiKTM and others. 

126. “ Boletin Arracero is the title of the official organ of the Union of 
Rice Planters, Chamber of Sueca, Valencia, Spain (Vnioji Agnc ulUuci. Anoce- 
los y de la Camara Anvccra dc Siieca). The first number of this bulletin, wliich 
is edited by D R. Font De Mora, appeared in Ajnil 19-5 ; and the value 
of the periodical both from the practical and scientific standpoint, is appaient 
from the numbers tlrat have so far appeared Rice problems affecting S])aiii 
and other rice-growing countries are discussed in the periodical. — Editoi 
and Publisher: Calle del Max, 29, pral. (Valencia). 
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127. “ Wheat Studies ” is the title under wliich the Food Research Insti- 
tute of the Standford University, California, is publishing a series of essays 
dealing with wheat problems throughout the world The iiiuubers forming 
the first volume appeared montldy from December 19^4 to Apiil J925 Kach 
article is illustrated by numerous diagiains 

128 The Revue Agricole de I’Afrique du Nord has devoted a special 

number to Co-operative Cereal Stores in Burdeau , Algeria Tlus co-operative ele 
vator started woik on July 2 JSt 1925, and handles grain produced in tlie vSersou 
region, whicli is particularly suitable for ceieals The warehouse which is very 
extensive, is provided witli mechanical appliances and maybe compared to the 
American “ Elevators '' and German “ Kornliauser " There aie two otlier 
co-opeiative elevators in Algeria, one at Brazza {depaitment of Algiers) and 
one at Maalifs (department of Oiano) Both of these aie smaller and are not 
provided with machinery (Bovkr-Banse and Fttrgiek Ee dock cooperatif a 
c^r^ales de Buideau Revitt Agiiule di du Nofd. Year 2^, No y i. 

Algiers 1925) 

129 France: A new Bulletin for Togo and Cameroon. In accoid- 
imce with instructions given by the two French Conmussioneis in Togo and 
Cameroon, the Economic Agency of tin* .Uricaii teiTitoiies held by mandate 
(Agencc ian'iomiqiu dei> Te^uiottes Af'icains sous mandat) now issues a montlily 
bulletin, the fii^t numbei of whicli appeared m Ajnil 192^ containing infor- 
mation ot an agricultural and economic natuie, statistics, ship] mg news, appli- 
cations foi and offers of posts, and extracts fioin tlie piinci}>al pu Mirations deal- 
ing with tlie legion (BitlUhn nunsiiel d' inl<fi'fnatujvs, ^7 Ri e Taitbout, Pans) 

130 Special Huxley Number of “ Nature ** : — ' Natu c ' has ])ub- 

lished a special Huxley Cent^ary Number (Ma\ jth 1 825-May 4th 1925] to 
commemorate the centenary of the birth of Thomas Henk^ HirxivEY The 
special number contains numerous biographical accounts of the great scientist 
as well as articles dealing with the fai -reaching influenceof his work on various 
brandies of science Vol 115, No 2897 IvOndon i<>2 5) 

13 j The Indiin Forester has celebrated its 30th birthday (1875-1925), 
No 7, Vol El, of the periodical is issued in the form of an artistically ilhisti at- 
ed jubilee numbei and contains a number or interesting letrOvSpects relating 
to the history of xorest cultivation in tliose regions {The Indian Fu Ju- 
bilee Numhe'^ 1875-1925, Vol El, No 7) 

132 “ Italia Agricola ”, tlie organ of the Italian Federation of Agrarian 
Consortia, which has its headquarters in Piacenza (Italy) devotes a special num- 
ber to wheat problems, partitularly those affecting Italy It contains artides 
by eminent personalities in the agiicultural woild C Draooni : A Brief 
vSurvey of Wheat Production and Trade throughout tlie world , E Morandi : 
Italy’s Wheat Supply ; A SerpiERI: Wheat growing in Italy viewed from tlie 
economic standpoint : V Aepe : Progress of scientific methods in their applica- 
tion to the wheat trade , E AzimonTi : Wheat Growing in the South ; A. Ma- 
Rozzi ; Corn, and land reclamation , F. Touaro : Improved varieties and in^ 
creased production , A Draghetti : Earliness in new wheats ; E. Bassi : 
Production and trade in selected seeds of crop plants in Italy 

133 - “ l a Terra ” tlie Italian review which deals with the problem of 
national reconstruction devotes its eighth number (August 192 5) to the difficult 
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problenx of land reclamation in Soutliern Italy Interesting articles appear 
on reclamation in the table land of Apulia, in Sardinia, the Ionic Province, 
and Calabria, on irrigation in tlxe dry districts of Soutlxern Italy, and on the 
legislation coimected with land reclamation. (La Terra, Year j, No 8 . Bolo- 
gna, 1925)- 

134 World Agriculture, tlxe oigan of the World Agriculture Society 
U. S. A, has published a special Czechoslovakia Nuiiibei (Vol IV, No 3. 
JQ24, 137-9, Ivast 25th Street, New York). The number contains illustrated 
articles on the various aspects of agricultuie, forestry, animal industry, etc , 
ill Czechoslovakia by Dr V BrixUk, Dr T Dr Marie Kuki,ova, 

Dr. A. Matausek, Di V Sev^k, Dr, J SouteK. 

Personal, 

ip5, GDvSTAvk Andris, professor of the Jnstitut National Agronomique of 
l\iris has been elecled a m(‘mber of the Academic des Sciences, where he xyill 
oerujiy the se.il left vac.int liy prof aVlAQUENNK. Andri ‘5 was a pupil and 
collaforutor of liiCRTHKbOT, with wh<uu he hist undeidook research work in 
connect i(ni with agricult unil clieinistiy, devoting particular attention to the 
nitrogen cycle and phos]diorus 111 vegelatunx and ascertaining the action of 
magnesium in the functioning of chlorophyl At the IV International Soil 
Science Conference held in Rome in May i <123, Andrk gave a successful lectuie 
oil “ XilnficMtion and its consequences in agricultuie 

13b The science of Agronomu's has lost an eminent i ivt§stigdoi in ISMlbE 
tARPJLVi'X, director of 11 ic Station of Chciinstry and Agiarian Physics at Com- 
bleux He collaborated with pi of b' LaurENT in tile ('onsiderable researcli 
work undertaken by the hitter in the Botanical Laboratory of the well known 
Agricultural Institute there lie was greatly interested m questions concerning 
ihe feeding of livevStock and the action of biogenic ruincTal substaiues. Among 
his many wiitmgs, he is respon.sible for a study on <>.vK'ullure, the four editions 
of whiclx testify to the well ineritecf rei ognition it met with 

137. d'he death is announced of Adrien IlAbbET, one of the inovst aidive 
and cultured personalities in Belgian colonial circles. An indefatig.ible worker 
in the Congo, where he was ])laced at the head of im])ortant colonial companies, 
and in IMalaya where lu* hwnied extensive plantations of llevcu and Elaeis, he 
had decided to return to the Belgian Congo, tlxere to make use of the valuable 
experieiic'e he had acquired in the Par East, when, after obtaining large grants 
of land for the SocieU des Pahnoraies Congolaise^ with a view to oil palm growing, 
his plans were cut short by dcatli. 

138. The deatli has cKxurred of Senateur PiERRE PVxquet, member of the 
Superior Forestry Council of Belgium. Senateur P'oqt^ET was tlxe owmer of 
large areas of forest land which he supervised with exceptionally thorougli 
knowledge. 45 years ago he began tlie progressive afforestation, of the forest of 
Luchy, which contained large numbers of improd.uctivc‘ cedar trexs. Though not 
a pioneer in this work, he was one of the first to undertake it on a large scale . 

139. Dr. WlWAM T. Hornaday of tlxe New York 2 kx>logical Society has 
f>een awarded a gold medal by the International Congress for the Study and 
Protection of Birds. 
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1^0. The High School of Agriculture [Lafidwirtschajihche Hochschule) of 
Hohenheim (Germany) has lost one of its most distinguished, professors in 
I)r. Oscar Kirchner, who occupied the Chair of Botany, and whose death 
occurred on April 25th 1925. 

14 1. The death is reported of Professor H. MaxweEI/ LEFROY, on October 
14, at the age of 48. He was Professor of Entomology at the Imperial College 
of Science and Technolog}^ London, and had already made a great reputation 
as an economic entomologist. In 1 899 he was appointed entomologist to the 
Imperial Department of Agriculture for the West Indies, and subsequently 
became Imj>erial Entomologist for India. Prof Lefroy published many 
official papers, and three important books. “ Indian Insect Pests " (1906) , 
“ Indian Insect Life '' (1910) ; and “ A Manual of Entomology " (1923). The 
silk and cotton industries owe mucE to liim and his advise on the destruction 
of insect enemies of tropical agriculture has been of great service. His death 
is attributed to his ardour in research, as he was overcome by gas fumes while 
experimenting in his laboratory at tlie Imperial College (The 2 tmes, London, 
Octol^er, 19^5) 

142 Prof. BarTOEOMEO MoRESCin, Lecturer on Zootecluiics in tlie Univer- 
sity of Rome, and Director General of Agricultuie in the Ministry- of Agricul- 
ture, from 1909 to 1918, has recently died in Rome, at thc‘ age of 70. 

143. Henri Sagnier, permanent secretary of the PYench Academy of 
Agriculture has received a noble tribute from the Academy on the occasion 
of his 88th birtli-day. Editor of the Journal d* Agriculture pratique, a former 
collaborator of Barrae, editor of the Journal d' Agriculture, a familiar figure 
to all those interested in the PYench agriculture at tlie present day, Sagnier 
may be considered to be a veteran of the agricultural press of tlie last half 
century. 

144 The death has been aimounced of Prof. Gunnar vSciiOTTE, Director 
of the Experimental Forestry Institute of Sweden. 

Prof. ScHOTTE, to whose organising ability the Swedivsh Exjierimental 
Institute owes much of its importance, was also well known £is a dendrologist, 
lieing the author of studies on the origin of forest seeds In accordance with 
the wishes of tlie International Union of Exjierimeiital P“'orestry Stations, 
Prof ScHOTTE carried out experiments in connection witli tlie cultivation of fo- 
rest seeds, especially as regards the Baltic Pine. Prof. SCHOTTE, died on August 
28tli last, at the age of 51. 

145. The deatli has occurred, in a small village of the Woevre, at Woel 
(Meuse), of Leon Stef, the Honorary Forest Keeper, at tlie age of 68, after 
a long career as official of the Administration of PYench Forests. Most of his 
life was spent in the di Irict of Verdim, among the thick woods which cover 
the slopes of the Cotes and the plain of tlic Woevre, on the right bank of the 
Meuse. 

1 46. The death is announced, at tlie age of 60, of Dr. JUEIUS WorTmann, 
professor and former director of the Didactic and Experimental Institute of 
Viticulture, and fruit and vegetable cultivation of Geisenheim (Lehr- und 
ForschungsanUalt fur Wein- Ost- und Gartenbau). 

Prof WoRTMANN first (Kxupied tlie post of lecturer at the University 
of Strasbourg, and was joint editor of the Botanical Journal (Botamsche Zei- 
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tung) In 1871 he succeeded Prof Mtoi^ER-THURGAU in the directorship of 
the Experimental Station for Plant Physiology (Pflanzenphys'iologische Ver~ 
suchs ■’Station) , connected with tlie Royal Pmological and Horticultural Institute 
{Konighche Lehranstalt fur Wein- und Gartenhau) He published the outcome ol 
his researches in valuable studies on fermentation and plant diseases In 
1894 he founded tlie first German yeast producing station, which was iollowed 
by the introduction of courses on fermentation In 1903 he succeeded Prof Ru- 
DOhPH Goethe m the directorship of the Geisenheim Institute mentioned above, 
which he reorganised and developed He was president and member of 
various important viticultural assc>ciations, and in 1907 lefused tlie post of 
Director of the Imj>cnal Institut of agrarian Porest Biology of Berlin Dahlem 


Dott G A .R. Borghesani, diretto^e responsabxle. 
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ORIGINAL ARTICLES 


A PHYTOTEGHNICAL STUDY OF A USEFUL WILD 
BRAZILIAN PLANT. 


Oil the farm laud h>iirrouiKling S. Bento das and Biotas, 

where the ikihia Agricultural School is situated, a wild plant may be 
found, growing alike freely on clay and sandy clay soils, as well as 
on the sandy and stiff soils, called in Brazil massape The plant 
is known locally ann)ng the ])easants and shepherds by the name of 
“ gravitaia 

It is a niember of the family Amaryllideae, but is not, though 
in niaiiy K^spcnTs closely resembling it, the Carlotea, or Carapitaia, 
sometimes called of Arnula, which is an Amaryllis proper, but a 
member of another genus of the same family, viz. the genus Hypoxis, 
the s])ecies being known as Tuber brasiliensis. 

The plants belonging to the family of the Amaryllideae have 
textile, medicinal or poisonous properties, and are often very orna- 
mental. The species here described, besides being ornamental, pro- 
vides excellent forage for cattle, and also a considerable quantity 
of edible, sacchariferous tubers. Although some species of AmarylT 
tdeae may be found in the temperate zones, they are ])roperly 
speaking tropical plants, and the gravitaia which forms the sub- 
ject of this study is found in the northern parts of Brazil and Bahia 
where the average temperature is about 24^^ C. 

It is an annual, and non-resistant to drought, but on the other 
hand resists the cold season and the frosts of July and August. As 
during the torrid summer heats it only thrives in the shade, it may be 
regarded as a shade plant. 

The best season for sowing is the autumn. The plant was growii 
by the writer in 1901, 1913, and 1914, and specimens obtained meas- 
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ured 1.6 m., 2 m., 2.20 m., 3.30 m., 4.84 m., and had from 32 to 36 
leaves, 13 centimetres long and 0.034 m. in width. 

Owing to the beauty of its flowers, the plant may be grown for 
ornamental purposes. The outer perianth is rose-coloured, paler 
on the inner side : the inner perianth is light green with red spots 
and dashes, the principal vein being of a red velvet colour. 

The plant may also be cultivated for its starchy, sacchariferous, 
edible tubers, of which an analysis will be given later ; these as well 
as the leaves make useful stock feed. 

Oxen and horses eat this plant readily and it is a})t to be grazed 
dowm as soon as found. 

With a view^ to making a compkde study of the development of 
this plant including flowering and fractification and for classifica- 
tion purposes, the writer in Ajiril i(j02 transplanted a single sjiecinien, 
found in a wild state, placing it in sandy cla}^ soil witli some humus, 
previously prepared. In the month of August on this single stem t bus 
transplanted there were six well developed shoots and a bud or new 
shoot. One of the six shoots showed a single flower, wliilc on a bi- 
fid shoot there were two peduncles each with two flowcu^-, and on a 
trifid shoot two, each with three flowers. 

Th<' tubers were larger than tliose produced by the plant in the 
wild state, w^hen in rare cases only they exceed 0.035 m in length, 
and 0.025 in w'idth, and attain mea.surements of 0.047 0.034 as 

showni in fig. 8. The tubers are slightly hairy externally, the leathery 
xanthophyllous epidermis is covered with a dowmy, velvety layer or 
surface of a straw colour. 

Classification of thk Gravitaia 
The flo 7 £fer. 

The flower (figures 24 and 25) has a double perianth and the 
stamens and pistil are in the same flower and ripen simultaneously. 

The male organs (androecium) consist of six hypogynous sta- 
mens with subulate filaments, i. e. thicker at the base than at the apex, 
as shown in figures 26 and 27 at a, b, and g, where they are represented 
at three stages of development. Up to the fourth day they differ 
in size, two being shorter or smaller and four larger or more developed, 
in other words tetradynamous, as shown in figure 27 at a, b, and g. 

From the first to the second day the anthers which are ovoid 
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^'R 24 Flower of the « Qravltaia » at the t(.p ot Its branch, and leaf — 2 ^’ Terminal trifid branch 

with flower — Fig 2b Stamen In mature state with a dark green anther — Fig 27 - 1 epals rr perlanflt 
leaves, showing Inner side and stamens with atrophied anther — Fig <:8 - F^istils durin,> fertilisation 
With trilobate stigma Fig, 29 Section of fruit showing the arrangtnunt of the seeds — I ig gj Frtire 
fruit Fig 31 and Wg, 32 ■ Tubers of cQravitaia » (dimensions in decimals of a metre) 
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in form, become dark green instead of yellow, reddish or red. The 
gynaeceiim, pistil or carpel, consists of the inferior ovary, the tubular 
cylindrical style, and the trifid or tri-lobed stigma, shown in the 
figure at e. 

When the pollen is ripe the larger stamens bend over and a})- 
pToach the ovary for fertilisation. 

According to the Linnean classification the flower is hexandrous 
and trigynous. 

Figure 24 shows a flower at the apex of a shoot and a leaf. 

Figure 25 represents a terminal trifid branch shoot with a flower 
on each peduncle and four leaves. The flow^ers, A, B, and C, in figure 2 
show respectively th(‘ outer floral leaves wdiich are rose-coloured, 
and the inner ones seen from the front, w^hich are of a }'ellowish colour, 
with dark red spots. The third apical flow^er shows at C the inner 
])erianth or floral leaf seen from the back of a dark green colour spot- 
ted like the others Figure 27 shows at C, C\ and I' the ])erianth 
leaves seen as it were from within or from the outer edge ; at a and h 
are secai stamens wath atrophied anthers. Pfigure 2«S show^s the pistil 
at the tiiiu* of iertilisation. with the tri-lobed stigma and its sharply 
pointed lobes as seen at e. Wlien these lobes are pollinated, the 
edges close over. 

Figure 2b rejnesents the stamen at time of fertilisation and at d, 
its dark green anther. 


The friat. 

The fruit is an inferior dehiscent capsule, with six divisions or 
loculi, each containing five or six seeds, orange coloured tending to 
led, oi the shaj)e and size of a pomegranate seed. 

Figure 2(i shows the fruit cut in section and the arrangement 
of the seeds, and figure 30 the whole fruit showing dehiscence at point 
h, where the orange coloured seeds are shown. When these ripe seeds 
fall on the ground they germinate and are the means of reproduction, 
as well as the tubers which remaining in. the soil send up fresh shoots, 
as soon as the temperature becomes favourable to growth. 

Txtbers of Tin: “ Gravitaia 

Figures 31 and 32 represent the tubers at their natural size, the 
argest that have been obtained by the writer by cultivation. The 
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epidermis of the tuber is very tough and leathery or coriaceous, and 
when the plant is flowering or at flowering time it is of a saffron 
yellow in colour. 

This colouring matter which is insoluble in water or alcohol, is 
soluble in ethyl ether, and on analysis has been classified as phyllo- 
xanthin, both on account of its colour, and from its properties which 
are identical with those of that substance. 

Prior to the formation of this colouring matter in the inner mass 
of the tuber, a substance of a pale red colour appears similar to cry- 
trophy 11 or carotin. In the wild state the tubers are from 0.047 fo 
0.050 m. long and from 0.034 b) 0.035 width (fig. 31) and one plant 
bears 11 to 15 tubers. On cultivation the writer obtained 23 to 30 
tubers measuring 0.063 by 0.041 111. (fig. 32). 

The tubcTS are attached to the extremities of the roots which are 
fibrous and rigid, about 0.3 long, and resemble the creeping rootstock 
of the fern, known as “ samambaia.'’ A prox>onion or geometrical 
ratio or progression exists between tlie number of tubers produc(*d b}" 
a plant and the number of flovrers on a shoot . 

On a plant bearing five flowers eleven tubers were found; on 
one with twelve flowers, tw^enty-three tubers ; on another plant 
fourteen flowers on one spray and thirty-two tubers. A common 
ratio is to be observed between these three sets of numbers : 5, 11 ; 
12, 23 ; T4, 30. 

The main stem is much branched, climbing but without tendrils, 
the leaves are alternate and lanceolate (figs. 24 and 25). of a glossy 
dark green on the up])er side and ash-coloured underneath. On each 
spray there are from 32 to 36 leaves of 13 centimetres in length and 
34 millimetres in width (0.13 by 0.034 leaf .stalk being twisted. 

It belongs to the class of the Liricidae of Brogniart, to the family 
of the Amaryllideae, to the genus Hypoxis, tribe Hypoxideae \ the 
name given to the species is Tuber hrasiNensis, from the country 
where it is indigenous. 

Chemical Composition of Tiuier Brasiliensis. 

Analysis of the tubers grown in 1901 (i). 


Substance of the epideimis Phylloxanthin 

Starch Asparagin 


(r) Plant ^rovm and analy'^cd by the writer in r^oi. The result‘d are published in 
the Boletim de Agncultura da Bahia^ IV, Vol. 3, March and April 1904, Nos. 3 and 4. 
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Carbohydrates . 

{ Polysaccharides 

• j 

\ Cellulose 

1 Starch 


( Monosaccharides 

. Glucose 
Water 


j Oxalic 

1 Tartaric 


Organic Acids. . , 

. < Malic 

1 Citric 

Formic (alkaline formate) 



Ash. 


The green leaves have very nearly the same chemical composi- 
tion as the tubers, containing chlorophyll, instead of xanthoidayll, 
nitrogen, water, starch, glucose, potash, acids, etc. 

The analysis of the leaves was effected at the same time as that 
of the stem. 


CrLTiVATiON OF Tuher brasiliensis in the T vrm Training 
School of Bahi\. 

hi Brotas. 

The experimental cultivation was undertaken a second time 
in 1913 with a different object. 

After the classification and analysis of the plant had been com- 
pleted, it was decided to make a comparative and analytic study of 
the quantity of the acids and of the carbohydrates. Different plants 
were placed in beds of soil in the full light and exposed to the action 
of the solar heat, and on the other hand in pots, in the shade, in a 
diffused light and at a lower temperature. Each plant had a space 
about 0.44 m. wide, and the same depth of soil. The sowing took 
place in April, i. e. the autumn season in Brazil, and the most favour- 
able for their natural development, and on August 19 they were in 
flower, as they would be in the wild state. 

Condition of the Plants on 19 August iQij. 

Bed No. I plants of five stalks of 2.20 m. each 

)» » 2 » six » >> 2.20 m. 

)j j three 3.30 ni. » 

)) 4 three » » 4.84 m. » 
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The plants in beds Nos. i and 2 showed, some five and others 
six flowers and produced ii and 15 tubers. 

The plants in bed No. 3 had some stalks with 12 flowers and pro- 
duced 23 tubers. 

The plants in bed No. 4 showed some stalks with 14 flowers and 
produced 30 tubers. 

The tubers examined contained the same predominant acids : 
oxalic and tartaric ; starch and glucose, occurring in the same parts 
of the plant in which staich occurs, also dextrose, in a proportion of 
4.44 per cent. The deviation of this latter to the right of the plane 
of polarisation is about 50 degrees, that is to say it has a right- 
handed polarisation. 

The dextrose may appear on heating by hydrolysis of the 
starch which breaks up under the action of the acids. In such condi- 
tions saccharose cannot be formed, since apart from the invertase 
(or sucrase), a dissolving diastase, the invertin of the sacchaiose, the 
simple presence of an acid is sufticient to set up the inversion of this 
carbohydrate disaccharide and in so far as the acidit}^ persists it 
would be impossible to obtain any quantity of this crv\stallisable 
sugar or saccharose. 

The starch produced by chlorophyll assimilation produces 
under the action of acids disaccharide maltose which is isomeric with 
saccharose ; and maltose formed under the action of the same acids 
is transformed into moifosaccharide or dextrose. This appears to 
be the physiological and bio-dynamic action of these organic com- 
pounds. In the higher plants the vegetable acids appear as inter- 
mediate between the carbohydrates and carbon dioxide gas, and form 
the products of incomplete oxidation or respiration 

Radiation plays an important part in removing acidity, and an 
increase in temperature even more so. If the acidified plant is ex- 
posed to the sun’s rays, the acids gradually disappear. 

The direct and intense action of light brings about complete 
oxidation of the acids, and stimulates the action of chlorophyll, 
thereby taking a very important part in the removal of acidity. The 
vegetable acids are products of oxidation or of incomplete respira- 
tion, tending to form bodies which are less oxygenated than carbonic 
acid, wliich is the final result of the combustion of carbon, and 
more oxygenated than carbohydrates, the typical form of which is, 
in the case under consideration, glucose. At a low temperature there 
is solidification ; at a high temperature the acids are destroyed. The 
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raising of temperature increases or accelerates respiration, and when 
this becomes more active, assimilation increases with the growth of 
the plant and with the formation of new leaves, the formation of 
reserve material being more rapid whenever synthesis increases. 
Wlien the oxidation of the glucose is diminished owing to greater 
respiratory activity, there is an increased production of this carbo- 
hydrate, as the quantity of acids is reduced ; if the formation of the 
acids and of the glucose is physiologically modified, as I conjecture to 
be the case, by the action of the physical agents, light and colour, it 
is possible that the reserves of this monosaccharide become concen- 
trated in saccharose or at least that this disaccharide product does 
not completely break up into dextrose and levtilose, in proportion as 
it goes on forming in the w^ay it probably does. Glucose seems to 
give rise by concentration or oxidation to acids in the following order : 
citric, malic, oxalic, formic acid generally appearing in combination. 
This series of acids is a kind of scale of concentration, of intermediate 
oxidations between the extremes of the carbohydrates and carbonic 
acid gas, and in my opinion it is to be attributed to incomplete res- 
piration. It may well happen that from this cause one or other acid 
is not present at any given inoment in the cycle of growth. To as- 
certain this, the wTiter grew the plant in the shade and in the 
full light of the sun, with the object of comparing the results 
of the respiration activity ; in other words, I attempted to di- 
minish the acidity if not to make it disappear entirely, and thus 
obtained a certain reserve or production of saccharose. This 
shows that G. Andre was quite right when he says in his Chiniie 
vegetale (i) : 

" When plants have a cell sap which is prevailingly acid, they 
contain little saccharose : it would seem that the condensation of 
the reducing sugar is counterbalanced b}" the inverse hydrolysing 
action which the acids exercise on saccharose 

Dextrose seems to be the result of the decomposition of the acid 
or of the saccharose. 

When the green leaf is examined during the day, dextrose is not 
found : if picked and kept in the dark, dextrose appears. Starch on 
the contrary is present during the day and according to experiments 
of the wrriter it is more abundant in the evening up to ii p. m. than 
from midnight to 8 a. m. 


(i) Chimie vegHale, p. 143. 
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Analysts of the Carbohydrates contatned tn the leaves 
of Tuber brasiliensis as grown tn Brotas 


2 October 1913 
Cultiv.ition in the shade 


Analysis No i 
l^af analysed at 5 30 p m 
Contained staich 
No dextrose 

3 October 1913 
Culti\aUon m the shade 

Anal5^sis No 2 
I,eaf examined at 8 a m 
Complete absence of starch 
Contained dextrose 


3 October 1913 
Cultivation in the shade 

Analysis No 3 
Ccaf examined at up m 
Slower decomposition of the chlorophyll 
Contained sufficient starch 
* dextrose 


2 October 1913 

Cultiv.ition with complete exposure to the 
sun 

Analysis No i . 

Ceaf inalysed at 5 30 p m 

Small trace of stirch it edges ot leaf 

No dextrose 

3 Octol^r 1913 

Cultivation with tomplctc exi^osure to sun 

\u ilysib No 2 
lyCaf cXtimined at 8 a m 
bmall tr ict of si irch in less proportion than 
m the evening 
Contained dcxti ose 

3 Ottobtr 191 \ 

Culti\ it ion in the ^un 

Analysis No 3 
lyCif cximined it n p ra 
Mon rapid dccxjmposition of chlorophyll 
Cuntamed i lirgcr ciuaiitiU of starch than 
the leaf of the pi int grown in the sh ide 
Contamed dextrose 


To prevent any challenge of nay analysis, I sent to the Professor 
of Analytical Chemistry at the Bahia Agncultural School, Dr Paul 
Huart Chevalier, a number of tubers grown by myself m Brotas, so 
that he might make a fresh comparative analysis of the components, 
as a check on mine I append the result of the analysis to which he 
subjected these tubers which in every way confirms the analysis I 
made in 1901 and again in 1913. 

To the letter I wrote on 13 October 1913 Dr Chevalier replied 
as follows 

« I enclose the results of the very brief tests I have been able to 
make of the material you sent 


Reaction with Fehling's liquid . . . 

» » sunflower (sap reaction) 

Polarisation 

Glucose in 90 cubic centimetres of sap 


abundant 

acid 

righthanded 
4 grammes 
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It is the glucose which is the sugar of the saj) that imparts 
the sweet taste. 

Acid. The acidity is due to malic acid, and I have succeeded 
in recognising malic and tartaric acid. 

Starch. We have extracted the starch from the tubers and 
have obtained a very white starch ; examined under the microscope 
it shows very fine granules of the same size as those of 
potato starch and of nearly similar form. It presents 
the characteristic hylum. In short, cells of this shape 
are found, figure 33 showing the granule formed by 
concentric layers 

As has already been said, in addition to its 

qualities as a forage plant, the plant is highly orna- 

mental. As a tuberous plant it serves as a chemical and tion of the 

mechanical corrective of the soil, and among other grain of starch 

1 . . » , , , . ^ r of Tuber i>fa- 

uses the jmce of the tubers can be employed for sUtensts. 
the manufacture of alcohol, and the starch can be 

extracted and utilised for all kinds of industrial purposes. 

The soil best suited for its cultivation is a sandy~clay soil with 
humus, but it also thrives on sandy soils, sandy-clay and on the clay 
known as massape 

Diseases and Pests of the Tuber brasiliensis. 

From the observations 1 have been able to make on the wild 
types and on plants cultivated by myself, they appear to be resistant 
to the usual diseases of exotic plants, as with the exception of the 
round spots of a brownish colour which I have observed to appear 
on some leaves of a few plants after flowering and which resemble 
rust stains, I have not discovered any pathological symptoms. 

The species is without the numerous pests such as infest lucern 
and other forage plants. 

Crickets nibble the 5^oung plants down to the ground.' Shoots 
are frequently bitten off by these orthoptera to the height of a 
decimetre. 

The arachnids being insectivorous are not strictly speaking plant 
pests, but their larvae, though not vegetable parasites, are from time 
to time found on the underside of the leaves, where holes of irregular 
shape are formed. Small red spiders about 0.002 m. long often spin 
their webs over the plant and spoil it. There is also another spider 
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gxtiharAes 


of about 0.006 m. long, with a greenish coloured body with pink 
stripes and a straw coloured head spotted black. This arthropod is 
harmless as it belongs to the order of the muscivors, and it iindoubt*- 
edly acts as a sort of guardian of the plant » protecting it against the 
attacks of the diptera which feed on it. 

The “ sauvas the mandioca ants, also bite the leaves of the 
Tuber brasihensts and are the most troublesome of the pests encoun- 
tered in its cultivation 


JOAO SiL VERIO GuIMARAES, 

Agricultural I ngtneer, Bahta, Brazil 



THE REJUVENATION OF THE ANIMAL ORGANISM. 


Introduction 

The conception of the possibility^ of rejuvenating senile animals 
is not new. The rejuvenating effects of suitably graduated physical 
exercises have been recorded by Roi'iiet, Desbonnkt, F. Heckke, 
and others ; on the recoven' of development in animals subjected to 
long fasting and then fed intensely, see Morgitlis, Ooetscii, etc. ; 
on the regeneration of parts lost in lower animals, Schultz, 
and especially on the renew^al b>' grafting in higher plants, whose 
lives can be prolonged coiusiderably. But to Brow^n-vSeoitard 
belongs the merit of having jiointed out anew wax' of rejuvenation 
of the animal organism, bx' his communication made to the Bio- 
logical Society of Paris in June i88g, in which w^ere described the 
effects of true rc^juvenation, proved by him at the late age of 72 years, 
by means of subcutaneous injections of the extract obtained from 
fresh testicles of guinea-pigs and dogs. 

Identical but more lasting effects were subse([uently obtained 
by' Stkinach, Voronoff and other experimentors, by^ the tydng 
of the duct of the vas deferens and by transplantation of testicles 
and ovaries of young animals. 

The results hitherto obtained have given rise to numerous 
problems which touch the very' essence of biology' and the moral 
and social conception of human life. These should be discussed 
in relation to their theoretical foundation before being accepted by 
our imagination, which is too much accustomed to consider as 
inexorable the vicissitudes of life and death, of youth and age. 

Modern vieWwS regarding advancing age. 

Old age and death have at all times appeared implicit in the 
very conception of life. Common observation shows indeed that 
every living species, whether animal or plant, among specific hered- 
itary characters, has that of the duration of life. 
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But the death of each organism, as it ordinarily happens, can 
always be connected with external causes which at some time 
have acted on it. Natural death, understood as the expression of the 
uniform senile atroph}" of all the structures of the organism, which 
leads to the depression and finally to the simultaneous extinction 
of all functions, probably never occurs, imless (Robertson) the 
organism is placed in absolutely ideal conditions so as to be safe- 
guarded from all external causes of disease. 

The conception of the existence of immortal forms of life among 
unicellular organisms which reproduce themselves by direct division, 
now shared by biologists, is due to Weismann. According to this 
writer there is a very essential difference between multicellular 
and unicellular organisms ; the former are destined to die, the lat- 
ter, on the other hand, are immortal in the sense that if a unicel- 
lular organism does not die from external causes, on attaining 
a certain size it divides by splitting into two parts, each of which 
develops and subsequently divides and so on to infinity, without 
the occurrence of any death. 

The immortality of unicellular organisms, in Weismann's con- 
ception, would be due to the fact that all the organic functions, 
including reproduction, are collected in a single cell which includes 
the mortal soma and the immortal germ plasm. Arrived at the 
limit of their evolutional^" capacity these cells do not perish, nor 
are they destroyed, but* split into new elements. 

In multicellular organisms death would be due, on the other 
hand, to the incapacity of the somatic cells to reproduce them- 
selves indefinitely, owing to which in the course of their evolution 
they exliaust themselves while the germ plasm, transmitted from 
generation to generation by means of the gametes, is potentially 
immortal and unites one transient generation to another. 

Objections have been raised to the doctrine of the immortality 
of unicellular organisms. Hertwig observed that when a uni- 
cellular organism splits into two, even if there is no actual dead body, 
practically there is the disappearance of an individual existence, 
which is perpetuated in the descendants, by means of a mechanism 
profoundly different from that of a multicellular being, but with the 
same significance. Maupas found that the unlimited propagation 
of unicellular animals by division is not possible without the oc- 
casional stimulus of conjunction. He observed that Infusoria, 
after a long series of splitting, suffer a true senile atrophy and perish 
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unless conjugation takes place. This intermixing rejuvenates the 
cu'ture and makes it again capable of reproduction by division for 
many consecutive generations. 

The periods of reduced reproductive capacity, observed by 
Maupas and by other wr ters in the Infusoria cultures, were how- 
ever attributed by IvOrand, Loss, Woodruff to the unchanged com- 
position of the medium — monotony of environment — and to the 
gradual exhaustion of the nutritive materials necessar}^ for the 
nuclear and cytoplasmalic synthesis. Transferred to a new medium 
the unicellular organisms achieve a real rejuvenation ” because 
the greater ntitritive power of tlie medium allows the nuclear 
synthesis which is necessar> for division. Robertson has how- 
ever observTTl that individuals, isolated from an old, densely pop- 
ulated culture, often show a prolonged lag-period during which 
their ca})acit}' to multiph a})pears to be so depressed as to render new 
transplants dillicult. In this uay irregular rhythms of reproduc- 
tive ca])acity may be established in the descendants of a culture, 
whicli are really attributable to variations in the conditions of the 
culture medium at the very moment when the new individuals are 
isolated for transplantation. 

Thus, with a constant renewal of the nutritive medium, there is 
no doubt tliat among unicellular organisms nurltiplication by 
division except in cases such as that investigated by Catkins for 
I'rolepins mobilis, can V>e continued theoretically to infinity. As 
a matter of fact. Woodruff wdtli frequent renewal and varia- 
tion of the nutritive medium, obtained 8401) generations of Para- 
mocciitm aurelia in thirteen years, without any loss of reproductive 
caj)acity and without conjugation taking place at all. 

Mktatnikov experimenting for 10 3^ears on Paranioecium can- 
datu)n obtained similar results. 

The ajititude how'ever, for unlimited multiplication bA^ divi- 
sion is not restricted to unicellular organisms. The somatic cells 
also, belonging to differentiated tissues, are virtually capable of 
infinite multiplication. Recent investigations on the culture of 
tissues in vitro have indeed showm that, in suitable experimental 
conditions, the increase of some differentiated tissues can be inde- 
finitely maintained. Carrel and IabkIvIng for over twelve years 
cultivated connective tissue in vitro, which after 2500 transfers pre- 
served intact proliferative activity and constantly doubled its mass 
every 48 hours. Epithelial tissue proliferates in vitro constantly 
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every i8 months, and even the thyroid has been cultivated in vitro 
without the cell losing its morphological aspect and its specific 
chemical activity. Jenskn’s tumours have been propagated by 
transplantation through many generations and have greatly exceeded 
the duration of life of the host. 

As a whole these facts show that, contrary to the fundamental 
hypothesis of Weismann, unlimited reproductive capacity is not 
only an attribute of unicellular organisms and of germ plasm, 
but also of somatic tissues. From a strictly theoretical view point, 
it may indeed be asserted (Robertson) that not only is death not 
the necessary result of life, but that potential immortality, with 
unlimited capacity of reproduction, is a universal characteristic 
of matter. 

Senile atrophy, which animal tissues undergo, consists of a 
series of structural deteriorations and relative feebleness of all the 
functions of the organism. vSaeimbeni and Gery made a study 
of the tissues of a woman 03 years of age, who died in conse(|uence 
of acute disease of scarce!}^ 36 hours duration, on which account 
can be excluded the confusion with special lesions due to disease 
of long standing. They found widely diffused sclerosis in ahnost 
all organs, infiltration of leucocytes, thickening of the glandular 
tissues, fairly frequent calcification of the arteries, of the choroid 
plexus and of the spinal medulla ; signs of enfeebled action of the 
thyroid and of the epiphyses and enfeebled action of the supra- 
renal bodies, as well as lesions, which were however considered as 
of slight importance in view of the age of the woman. 

Sclerosis, which has a dominating influence in the structural 
deteriorations of advanced age, has been reduced by Metchnikoff to 
a single type, sometimes affecting the walls of the arteries and some- 
times the parenchymatous tissues, or the osseous tissue, or the 
nervous tissue. In any case there is infiltration of phagocytes, 
which are mononuclear leucocytes, or fixed endothelial connective, 
nerv^ous or musailar cells, which absorb the worn out anatomical 
elements and take the place of these, being transformed into con- 
nective tissue. 

Senile atrophy might be indeed characterised, in all organs, 
by gradual substitution of differentiated tissues by hypertrophic 
connective tissue. 

In bones in process of vSenile degeneration, the tissue of the 
osseous lamellae is gradually replaced by giant osteoclasts, whence 
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the osteoporosis and spontaneous fracture so frequent in old per- 
sons. In the nervous centres it is the cells of the neuroglia which 
replace the nervous cells, whence progressive weakening of the in- 
tellectual faculty and of the coordinating action of the brain on the 
other organs. In the muscles it is hypertrophy of the muscular 
cells which reduces the contractile substance of the muscular fibres, 
whence the muscular weakness of old persons. In the arteries 
it is the inner coat which is the seat of deterioration : the lesion 
extends subsequently to the other coats of the walls of the arteries 
causing endoarteritis, the immediate effect of which consists in de- 
crease of elasticity of the walls and narrowing of the lumen of the 
artery. 

In the course of this investigations ME'i'CHNiKOFF was struck 
by the identity presented by the lesions proper to senile degener- 
ation and by certain lesion*^ due to pathogenic bacilli. Arterio- 
sclerosis especiall}' may occxir as a conserpience of many infective 
diseases, syphilis, typhus, malaria, diptheria, etc., but also sclerosis 
of other organs is not infrequent among the after-effects of infec- 
tive diseases, especially of syphilis, and between a senile kidney 
and a kidney with interstitial nephritis (Besrkdka) there is. from 
the point of view^ of their structure, more than a simple resemblance. 
Sclerosis in these cases w^ould be produced by bacterial poisons w^hich 
preferably attack tlie speciJic cells of the tissues, wdiile the phago- 
cytes, more resistent to the action of the ])oisons, end in absorb- 
ing the affected cells and take their place, transforming themselves 
into connective tissue. 

On the basis of the identity of the lesions produced b}^ bac- 
terial poisons and those found in senile atrophy, Mktchnikoff 
attributed the latter to processes of a microbic nature and in con- 
trast to the usual conception of the ph3\siological origin of old age, 
considered advancing age as a disease of late evolution. The origin 
of the poisons which cause senile sclerosis have been attributed 
by Metchnikoff to the large mass of germs which are renewed 
daily in the large intestine of mammals. 

While circulating in order to be eliminated by the kidneys, the 
toxic products of intestinal fermentations cause a slow poisoning, the 
external symptoms of which are precisely those of advancing age. 
Metchnikoff endeavoured to attenuate the toxic effects of the in- 
testinal fermentations by suggesting the ingestion of lactic bacteria 
which, in his view, are strongly antagonistic to other microbic spe- 
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des of the intestine, and are less injurious. Recent researches (Koess- 
EEr) have however demonstrated that the flora of the intestine f.3 
not substantially modified by the ingestion of cultures of lactic bac- 
teria, nor are the substances thus produced in intestinal fermentation 
entirely deprived of toxidty. 

The analogy established by Metchnikoff between the effects 
of poisons on tissues and senile degeneration may be considered to 
be correct and the lesions produced by the microbic toxins consti- 
tute without doubt an acceleration of advancing age. However, 
the inmost mechanism of advancing age is not made clear by this 
ingenious theory of Metchnikoff. 

Muhemann, referring to the work of Rotrx and of Tewes on 
the struggle for existence between the anatomical elements of the 
various tissues of multicellular organisms, considered that one of 
the mechanisms, perhaps the most important, by which the spe- 
dfic cells came to be substituted by connective cells, consists pre- 
cisely in deficient nutrition due to progressive development of less 
differentiated tissues. Indeed in a nutritive medium inhabited 
by cells of higher Metazoa, the latter cease to midtiply and to pro- 
duce new" cells w'hen the material becomes insufficient for nuclear 
synthesis, which is the principal characteristic of growdh. The 
smaller size of the nucleus of the anatomic elements of ceitain tis- 
sues of purely structural importance, renders how^ever their mul- 
tiplication possible even in nutritive media no longer suitable for 
the nuclear synthesis of cells with highly developed nuclei, such 
as nervous cells. The progressive replacement of these cells by 
others less differentiated then takes place, until the w^eakness of 
their function causes the death of the whole association. Thus 
in the struggle for life the less differentiated cells have an immense 
superiority over the more highly differentiated cells. 

According to T. Braiesford RoberTvSON it is not real de- 
ficiency of nutriment whicli decides the fate of the differentiated 
cells, but the simultaneous increase in auto-catalytic power, which 
makes nuclear synthesis impossible for them. 

He attributes the progress of the complex process of nu- 
clear synthesis to the progress of an autocatedytic monomolecular 
reaction and to represent its mechanism considers the case of a c'om- 
munity of physiologically similar cells — as for instance a cul- 
ture of Infusoria — in medium the nutritive level of which is main- 
tained constant by introduction of new material at regular intervals. 
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Nuclear synthesis in each cell of the culture thus tends towards 
the equilibrium expressed by the formula : — 

K. 

^cx I ^ ^ 

in which represents the aiitocatalytic power possessed by tlie 
inicleiis of each cell at the moment of the preceding division, and 
^tuci that which is 

subsequently attained in the 
(laughter cells. vSiip])ose that a 
C(‘ll of the c'omniunity acquires 
the capacity ol dividing its mi- 
clc'ar substanc(\ before eijuili- 
brium is readied, when, tliat is 
to sa\ , the otlier cells of the 
eoinniunilv are still unabf* to 
divides the ])rocess of nuclear 
■^Mitliesis becomes more rapid 
in the new tyjie of cell, because 
tli(^ smaller volume ot tlu* nii- 
ck'us reijuired for division is 
repeatedly formed. \\> have 
tims an energetic nuclear svii- 
th(‘sis of an association in which 
at first it took 2 >lace much more 
slowd}c 

But the nutritive level assumed as constant, being already 
scarcely sutficient t(3 maintain e(|uilibiium of nuclear synthesis in the 
old tyj)e of cell cannot, when used to determine a more rapid sxnthesis 
in other cells, preser\ e the equilibrium originally rec[uire(l by the 
nuclear synthesis of the old tvpt^ of cell. We have, that is to say, a 
decrease in the nutritive level for the old type of cell, and a new' 
e(juilibriiun of nuclear synthesis is established which ax^proaches 
to that which will finally be attained by the new" type of cell. The 
old type of cell conse({uently is forced to reduce the nuclear size. 
If this reduction exceeds the limits of its functioning it nuist 
then disappear to give j^lace to a new type, but if in the multi- 
cellular organism the old type of cell has assumed some fiinctions 
strictly indispensable to the life of the whole organism, the deca- 
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Fig 34 — Relation eon the rapidity 
and the inion--ity of transformation 
.it dilT<Tout stac;os of an .aitocalalytic 
ii]on<» moRculai roai^lioii 
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dence of such cells causes as an inevitable consequence the death 
of the entire association. 

In the struggle for existence which takes place between the 
tissues of the highei animals in the period of development and differ- 
entiation, the less differentiated tissues constantly tend to render 
the general conditions of nutrition incompatible with the multipli- 
cation of the more highl}?' differentiated tissues, and finally, owing 
to the reduction of the nuclear equilibrium, incompatible also 
with their maintenance. Scarcely is the point reached at which 
the conditions cease to be adequate for the maintenance of certain 
tissues which fulfil an essential function for the association, when 
the final fate of the association is sealed. 

On the basis of tliis idea, the accumulation of sclerotic tissues, as 
age advances, seems to be simply a special case of a vaster plienom- 
nienon common to all associations of cells which have to live in nu- 
tritive media of reduced volume. And since each cell which divi- 
des exhausts its autocatalytic capacity and returns to the initial 
phase of the autocatalytic cycle, that is to say rejuvenates, Robert- 
son believes himself to have reached by a different path a general 
theory of advancing age practically identical with that propounded 
by Child. According to Child it is the lepeated process of multi- 
plication, rather than the low degree of differentiation, which hin- 
ders in Protozoa the progressive course of advancing age and death. 
Bach division produces a degree of rejuvenescence wiiich compen- 
sates for the advancing age recorded in the interval between di- 
visions. This takes place similarly in the case of higher plants, in 
wliich longevity may be attributed to the periodic renewal of the 
leaves and roots. 

The considerable longevity of man, compared with other mam- 
mals, according to Friedenthal, is due to the great development 
of the nervous system, whence a high degree of resistence to inani- 
tion retards the effects of the progressive invasion of less differen- 
tiated types of tissues. He has shown that the proportion between 
w^eight of brain and body weight raised to a power of — fac- 
tor of ce])halization — varies from one animal species to another 
in proportion to the maximum possible duration of life. In man 
this duration, calculated on the basis of the index of cephalisation, 
is 80-150 years, which latter limit has effectively been reached in 
well ascertained cases of extreme longevity. 

Further, numerous theories have been formulated regarding 
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the mechanism of advancing age starting from the idea that life 
is, in the ultimate analysis, the result of complex physico chemical 
phenomena. These theories so far are without secure experimental 
basis. According to IvItmikre advancing age would be due to 
the fact that the colloidal granules, ultimate physical constituents 
of living matter, augment progressively in volume with age, and 
consequently have in them a reduction of capacity of adsorption, 
and therefore of activity, which explains the progressive feebleness 
of vital manifestations in advancing age. But in consequence of 
the researches of Boeb and his school, which have shown that the 
colloids behave like the crystalloids, and follow lil<e these the laws 
of chemistry, the i)henomcna of superficies and adsorption attributed 
to the colloidal state become secondary, compared with the pre- 
dominant action of molecular reactions. 

h'or others (Pictkt) the mechanism of advancing age wwild 
('orL^ist, i)resumably, in the gradual transformation of the amino- 
acids wdth open chain into c\clic compounds, wath consequent pro- 
lound alteration oi the cellular proteins. 

A new^ and suggesti\e field of lesearch on the study of ad- 
vancing agc‘ was opened ])v the ext^erimeiit^ of Carkkj., who has 
shown the ])iesence, in the Idood jdasma of young animals, of sub- 
stan('(‘S ca])able of ])roinotiiig the development of tissues cultivated 
tfi vitro, wdiile the [)lasnia of old animals is ahnost free from such 
substances. The infiuence of age on the content of the serum in 
substances which actuate cellular prohferation is so considerable 
that Carrke and Kbeijino have j^roved that there is a definite re- 
lationship betw^ecn the age of the animals wdiich supply the serum 
and the acceleration of the giowdh of tissues cultivated in vitro 
The juice of embr3"onic tissues shows itself to be particularly rich 
in substances wdiieli excite cellular proliferation, while in adult or- 
ganisms the capacity to j>roduce such substances is only preserved 
by lymphocArtes. 

As regards the depression of reproductive capacity of the 
moie highly differentiated tissues found in organisms of advancing 
iige, not to mention the mechanisms already described it seems 
probable that, at least in part, this shoiild be attributed to progres- 
sive diminution of substances which excite cellular proliferation, 
fhe connective elements, being less exacting, as showm by experi- 
ments of culture in vitro, can continue the process of active mul- 
tiplication, giving rise to sclerosis, even when the quantity of ex- 
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citing substances, furnished by the plasma, is no longer sufficient 
to stimulate the proliferation of the anatomical elements of the 
differentiated tissues. 

These substances were called by Carrkt, “ Trophonae but as 
their chemical nature is still unknown, it seems poasible that we are 
not dealing with new hypothetical substances, but with the synergetic 
action of the hormones normally contained in the blood, which seem 
to become fewer with age. 

This conception furnishes an explanation of the surprising 
phenomena of regression of sclerosis and renewal of proliferative 
activity in differentiated tissues, noted during the last few years 
as a consequence of the grafting of sexual glands in senile animals. 

In the following chapters an account will be given of the present 
state of our knowledge of the ])hysiological ])roperties and the ana- 
tomic seat of the sexual hormones, of the biological effects of graft- 
ing and finally of the technique of the oj^eration of grafting and other 
means by which it is possible to bring about rejuvenation. 

II. 

PlIYSIOROGlCAn PROPERTY AND ANATOMICAL SKAT 
OF THE SKXTTAK HORMONES. 

The functional relations between the sexual organs and the 
other systems of the animal organism were noticed in fairly remote 
times. Aristotle recognised and described the effects of castration 
on domestic animals, attributing to the testicles a function of great 
importance for the maintenance of vigour in males. The anato- 
mists and physiologists of the Renaissance also recognised the very 
marked effects of the sexual glands, and especially of the testicle 
on the organism. But the testicle being then considered as an 
amorphous and semi-fluid mass, the secretions of which were derived 
from the bone-marrow and from the biain, a somewhat imperfect, 
but expressive interpretation was at that time given to this 
functional correlation, as is shown in the following passage 
from the work by Saloccini : — '' The power and courage of man 
depends on the testicles, because from these parts issue subtile 
humours and vapours wliich mix with the spirits of our blood 
and of our nervous juices to generate our boldness and our 
vigour 
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At the beginning of the century Regnticr uk Graak 

succeeded in showing that the testicle is foiined of sinuous, line, 
twisted tubes, in which the vSenien is foniied. But to explain iJic* 
general action exercised by the testick*s on the organism, lie admits 
the contemporaneous formation, in the lubes, of vapours — aura 
scminalis -- w^liich are sjiread through tJie other organs and cause 
the a])pearance of hair, the dcvel()])nient of the larynx, and jdivs- 
ieal vigour. Withoi', in 1751), attributed the elTects of the testicle 
to tile sp^rm in it which, re-absorb(‘d, would rejiresent a ])articular 
stimidiis for the functions of the entire organism. This idea was 
later developed and elucidated b\ BRoWN-vSibjrARj) who thus 
e\])ivsscs himself, after having illustrated the profound modili- 
cations ])roducc‘d b\' castration befoie the age of puberty : — The.se 
lacts and many ckarlv show that the t<.\sticles suj)])]y to 

the blood, either b>' 1 e-absoi ption of certain parts of the s])erni, f>r 
otherwise, princij)Ies wliicli gi\e eiieigy to the nervous sy.stem and 
pio])a])l\ also to the mus(des 

Wdth the leceiit de\ c lo])iiieiit of the doctrine of the internal 
'-s‘CU*tious, the action excact^ed by the sexual glands on the organ- 
isju has bc'cn attributed to specdal iiormonc's elaboratcal liN' them, 
idttle is actuall}' known oi llu^ real existence and the true nature of 
till.' sc'xual hormones ; howe\'er, it is jiossible to stud}^ some of their 
])h> siologic'al ])ro])ert i(\s indiiectly. 

The sexual hormoni'- pos'^e.ss the general ])ro])erties of the 
otliei hormones. They poss-..ss definite specific anatomical func- 
tional ami noil-zoological jnopeities, sinee they act in a similar 
manner whatever may be the animal s]H‘cies w hicli elaborated 
them. The\^ aie withimt antigenic powvr and hence t]ie>' do not 
e\am cause ])henomena of cheniotaxis. The>^ function as regiila- 
tois of the metabolism of matter and energy without ever supplying 
energy. 

Tike the hormones of the tliyroid, epiphysis and h>'])ophysis, 
they exercise also a distinct morphogenetic action, to which is 
largely due the somatic sexual characters wdiieli in some speuies 
sc'rve to distinguish the sexes. C)f such characters, some — gc- 
>ut(ihs sub.sidiiiriae of Poll's clas.sifi cation — relate to the ana- 
tomic diflerences of the internal and external genitals in the twv) 
sexes. The others — c^fni ^enilalis — relate to other sjx^cial maiks 
^uid products of the soma, w^hicli in many animal species — Chor- 
data, Arthropods, etc. — differentiate at first sight the male from 

2* Ai>r. Ingl. 
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the female, by their absence or presence and by their diJfferent de- 
velopment and shape. 

To this category belong some ectodermic organs : — feathers, 
hair, teeth ; some dennoepidermic folds and papillae — copulative 
papillae of the Amphibia Annrae, papillae of the glands of some 
mammals, crests of tritons and of birds, fins, etc. ; some cutaneous 
glands — interdigital glands of the Monotremata, glands of the 
neck of the Camellidae, etc. and also some cephalic appendages 
of Arthropods, and lastly the horns of mammals. 

The morphogenetic action of the sexual hormone is also im- 
pressed on the osseous system, accelerating the processes of endo- 
chondral and periosteal calcification, and on the general develop- 
ment and the length and thickness of the joints, determining in 
many species considerable differences of bodily size between the 
males and females. Also the so-called “change of voice “ which 
is observed in man at the period of puberty, and the song of some 
adult birds, have reference to the morphogenetic action of the 
sexual hormones. At puberty there is generally increase of volume 
in the lar>mx, enlargement and consolidation of the cartilages of the 
larynx and elongation of the vocal cords. In consequence, in the 
male, the voice becomes deeper and fuller, and, though in a less 
degree, also in the other sex it becomes stronger and more flexible. 
The selective stimulant action of the sexual honnones on the in- 
crease of the larynx is shown by the fact that in individuals of the 
human species, if castrated when young, the voice pieserves the 
infantile tone, and in some animals — cock, horse — also, if cas- 
trated late after having been used for breeding purposes there is 
loss of voice. 

The effects of castration, as also the modifications of the soma 
which follow tlie senile involution of the genital organs, have uow 
made clear, on an experimental basis, the dependence of the so- 
matic sexual characters on the germinal glands. In castrated anim- 
als the epiphyseal cartilages of the long bones remain active for a 
considerable time causing characteristic modifications of the ske- 
leton and especially elongation of the joints. The internal and 
external genitals undergo more or less marked atrophy ; some 
somatic sexual characters disappear, others regress and tend to 
approacli the characters opposite to them, and in general the or- 
ganism partly assumes the characters proper to the infantile stage. 
Only the Teindoptera and a few other invertebrates are excep* 
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tions, as in these castration does not cause marked modifications 
of the bodily form. The somatic sexual characters, according to 
Hertwig, Tandekr and Gross as well as Stieve, should be con- 
sidered, at least in part, as characters of the species whose evolution 
is stimulated or inhibited, or otherwise regulated, by the internal 
secretions of the sexual organs. 

The method of action of the sexual hormones in morpho- 



Fig. ~ CcMifunnation of the noiruil low (tlulted hue) and of the castiatod animal 
(etuitinuou*^ line) TaxDLrK and Kllu k 


g(‘iiesis is still obscure. However, Ciiampv, basing himself on some 
observations made 011 invert el irates and lower vertebrates, attri- 
butes to the sexual hormones an action essentially qualitative and 
capable of causing or exciting, in a way analogous to the effect of 
organic and inorganic catalysing agents in ordinary chemical reac- 
tions, the development of the somatic sexual characters ; while from 
a quantitative point of view tliis development would be conditioned 
and regulated by the quantity of nutritive subvStances at the dis- 
posal of the organism. 

The sexual glands with their internal secretions exercise, also, 
a definite action on the central nervous system and hence on the 
psychich life. 


264 


MAYMONE 


This action is made particularly manifest in the human species 
at the period of puberty, characterised by more or less profound 
modifications of the intelligence and by a complex of new aesthe- 
tic sensations which indicate the unfolding of the sex life. 

Tn frogs the male, at the time of pairing, besides presenting 
peculiar anatomic and functional manifestations — callosity of the 
toes, croaking, hypertroph}^ of the muscles of tlie arm and fore- 
arm — shows a particular tendency to embracing witli specialised 
claws, the so-called amplexation or copulate iig reflex by wliich 
it embraces and squeezes even inanimate olqects. 'riiis reflex 
disappears with castration (Nussbaum, Meiseniikimkr, Harms, 
Stkinacii) but rea])2iears in the castrated frog if injections 
made of pul]) of the nervous system of males in heat. vSTniNACU 
attributes thc^ action of such pulp to the accumulation of the sexual 
hormones in the nercous system of males in heat and to the 
special stimulation which they exercise on the nervous centres and 
S 3 ^steni. The mechanism of this amY)lexatioii reflex seems to be ra- 
ther complex, being dominated b^^ cerebral and cerebellar regulat- 
ing influences (Aebkrtoni, vSteinacii and IvAngiians, Bagijom, 
vSciiraper) while it is completed in the medulla. It is, in any case, 
clearh" shown that the nervujus sy.stem may be directly influences 1 
b}^ the sexual hormones. 

Magxtts HtrsciiI'EUI), taking as |)roved the influence exei- 
cised b}^ the sexual hormones on the nervous s\"stem and formulat- 
ing the theoiy^ of intermediate degrees in sexual manifestations 
— Zwischenstufentheorie — admits a ])erfect parallelism bedwe^m 
the biological phenomena and the i)sychic plieiiomena wdiich re- 
late to the sexual sphere. 

He attributes, in fact, a strictly biological origin — dc‘ficienc>^ 
and anatomical and functional anomalies of the genital organs — 
to psycliopathic affections of sex — homosexuahly, androgyny, trans- 
vertism, metairophism, etc., and in general to all deviations of the 
sexual instinct which are met with in animals as well as in man 
With this idea is connected the theory of the ])otential bisexuality of 
the sexual glands, b}^ which the direction of sexual activity, and 
in general of desire, would be determined b>^ the prevalence of the 
elements of one sex with respect to those of the opposite sex in the 
early stages of ontogenetic development, both elements being con- 
sidered as normally present in the sexual glands. The sex of the 
sexual glands is, however, to be considered as irrevocably fixed at the 
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act of fecundation and is represented (Koiin) by the germinal cells 
which they are capable of elaborating. 

StjvINACh has emJeavoured to give a satisfactory anatomic 
basis to this theoiAg attributing honiosexnalit\' to atro])biy of the 
semiiiif crons tubes and to the ])resence in the testicles of homo- 
sexuals of large interstitial cells similar to the lulcal cells of the 
o\\aries, which he regards as interstitial cells of a female type - 
F. (clh--. r>ut this statement was not conlirmed in its esseiice and 
its signification by many other iiu t stigatois - IIiRSClii KLD, Sru ^ v, 
I1ansem\nx and inyxoA aiivl others. The facts how c‘\ cr remains 
that the surgical cure of ]u)iiiosc\uality advi‘^ed by Jsticin ^cl^ and 
consisling in Ihe n-uioval of the abnoiinal testicles and subsequent 
gnifting of noiiiial t(\^tieles, in some cases (LiciitknstI'.rn , Mt iuis^m, 
Tii Tzi'.--SxnRKnn*:R) has givcm ]>ositi\e results in the that in 

the individuals o])erat(s] u]>on, the return of normal desire has been 
c])lainc‘d. Also in wonum prostitution and deviation of the sexiud 
instinct .si^ein to be bound u}) in man\ ('ases witli facts of hvper- 
f)varism and of lu'jio-ovaiism (Xhooxi) or with anatomic and func- 
tional lesions of the genital oigans diU‘ to j)athological factors. 

In the human speades, howe'^er, tlie ])sA-ehical ])lien('mena 
winch ar(‘ lelabal to the* s( \nrd ^]>lK-n cannot bi- rt^garckal in cverv 
ease as strictly bound uj) with tha* internal seendions of the g(nn1al 
oigans. f-^ocial life* undoubtevllv hel]>s to incrtaise in man through 1lie 
abundat.ee of external .sensations the* stimuli ol a sexual nalnne 
And these in turn concur to tix in th(‘ ner\ ons s\st(*m that coni])lex 
oi assoedations and of relhxxes which constitute the ipsyclevsexua.l 
aeti\ilv. It is howex'er possi])k‘ to admit in some cases the teni])o- 
tary (Uwiation of the .sexual instinct, under Ihe inlluence of .sug- 
gestion. 

On the other hand, it is neee.ssar\' to rcmiember that other glan Is 
uith internal secretions are impeirtant also in determining the se v- 
nal somatic and psychical characters, and that coiujdieated corre*- 
lations exist between the sexual glands and the other endocrine 
'hands. Some of these — thyroid, hy]X)pln'ses, cortex of tJie 
supra-renal bodies - are shown to have exciting fimetion t 11 the 
development of secondary .sexual characters, and their action is 
synergetic with that of the sexual glands ; others, on the eontiar)' 
- - thymus, epiphyses — are shown to liavx^ inhibitory action on 
the develo])ment of seeondar>^ sexual characters. It is found in 
fact that the thymus in the crisis of puberty rapidly atro])hies 
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to a minimum which persists in advanced age, and that the des- 
truction of the epiphyses causes a rapid bodily growth, while with 
castration before puberty and in the case of eunuchism, under- 
development of genital organs, infantilism, etc., there is persist- 
ence of the thymus (Tandi.kr and Keu.Er). The mechanism of 
these synenergetic and antagonistic correlations is still obscure, 
but it is they which determine with their extreme complexity (Kkh- 
rkR) the individual sexual formula 

Opinions are divided as to the localisation of the endocrinal 
function of the testicle. Ancp:e and Bouin base their opinions 
mainly on the great prevalence of the interstitial cells in cryptic 
and in any way displaced testicles, in which spennatogenesis is 
suppressed, while the secondary sexual characters and the vis coeundi 
])ersist in a faiily marked manner in the individuals, and they at- 
tribute the production of the sexual hormones to tCvSticular intersti- 
tial tissue and by analogy to the ovarian interstitial cells. 

This idea was developed and confirmed by >Sti>:inach and bv 
his jHipils in a long series of experimental researches on the effect 
of ligature of the vas deferens and on transplanting of testicles. 
In a testicle the vas deferens of which has been ligatured, as also in 
one transplanted, there occur profound histologic modifications which 
conduce to the degeneration of the seminiferous tubes, with more* 
or less rapid atrophy of the gerniinative elements and considerable 
increase of interstitial tissue. Parallel with the disa])])earaiu'e of 
the si)ermatic tissue and the increase of the interstitial, tlie secon- 
dar>^ sexual characters and the psychical characters of sex are 
heightened, and in the case of individuals of advancing age there is 
a revival, wdiich may be transitory, of physical powder and dc-sire for 
the o])posite sex. Atrophy more or less clearly defined of the ele- 
ments of the seniinihrous tubes and inenwse of interstitial tissue 
is found also in many forms of infection, in some forms of serious 
poisonings, in pathologic atresia of the vas deferens and even in chronic 
diseases with general denutrition. In these diseased states there may 
sometimes be loss of the vis generandi, but the disapjx^arance or 
reduction of the sexual characters is never observed as a conse- 
(pience of the regression of the germinal elements. In some cases 
there may be, on the contrary, increase of sexual excitability. 

Steinacii has interpreted these facts as a fresh i)roof for the 
endocrine function of the interstitial tissue, to which he has assigned 
the name of puberty gland — Pnbertatsdriise. 
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This conception has been strengthened by the publications of 
various authors from 1912 to the present time, but the fresh 
knowledge acquired on the subject excludes, or at least leaves 
in much doubt, the supj)osition that the endocrine action of the 
testicle can be attributed to the elements of the interstitial tissue 
— IvE vino’s cells. Tkydio’s cells are fairly common in \'erte- 
brates and var>^ from one species to another in quantity, size and 
form. In some mammals -- camel, horse, pig — they are much 
developed and occupy 7v7^ volume of the testicle, in birds 

they are often small, and in some fishes ~ Cyprinidae, v^alinonidae — 
and in Amphibia — may be entirely lacking. In the foetal testicle 
of the higher vertebrates they are ordinarily very abundant, ap- 
pear some time after the diflereiitiation of the general outline of 
the generative ])art and tend to decrease towards birth. At the 
time of pubert} there is normally an increase of interstitial cells 
wath considerable individual variations. There are still greater 
variations between difierent s])ecies as regards the sexual c>cle of 
adults, es])ecially if it is a case of animal cycle or of intermediate 
cycle according to the distinction made by Champy. 

In many sj)ecies there is no coircidence between the increase 
of interstilial tis.sue and the ])eriod of greater sexual activity. In 
others there seems to be parallelism between the development of 
interstitial ti.ssue and the sperniatogenic activity. In the Amphi- 
bia Amirae, I'kiedmann and Mazzetti ha\v fouiul coincidence ])e- 
tw(‘en the greater development of the interstitial cells and the final 
])hase of si)ermatogenesis. f^imilar obserAmtions w'ere made by IIax- 
siCMAXN, CxANFiNi, I\Iarshall and otheis in hibernating animals, 
ill w'hich during winter sleep the interstitial cells diminish consider- 
al)l>' in volume to increase again with the re-activity of s])ermato- 
genesis. 

vSiich coincidences formerly supplied sulTicient evidence for 
AnceIv and Bouin to aitirm the endocrine function of the interstitial 
cells. At present, however, there is a tendency to attribute a dif- 
ferent signification to the variations of volume of the interstitial 
cells. Meanwhile, for some species it has not been confirmed that 
there is multi] dication and increased volume in Leydig s cells in 
the final phase of spermatogenesis. For others, according to Stiemc, 
the parallelism betw'een development of the interstitial and sperma- 
togenesis is only ajiparent and erroneous, because it is necessary 
to take into account the very considerable variations of the total 
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volume of the testicle ; it is known, for example, that in the mole, 
at breeding time, the testicle increases nine times in volume, and 
laiger j)eriodie variations are observed in birds, in which during the 
breeding season the volume of the organ may increase up to >>oo 
times, and the weight even more. According to Sttjcvk in the 
crow, to the enormous variation of the mass of the geiieiative 
tissue of tlie testicle, there corresponds, in the same sense, a minimum 
variation for the interstitial tissues. 

Also, as regards the other variations of iinmlxu and volume 
of the interstitial cells, noted by Axci.X and r>()riN, by Stktxacii, 
by biPSCTiuTz and others, in cases of cryptorchidism, of ectopia, 
of trails] )lantat ion, of ligaturing of the I'as dejerens, of radiation 
with X ra}S, of general disease, etc., it has been shown that for the 
most ])art the>’ are apjxireiit and cannot in anv manner be* g(ai- 
eralized. 

In cry]>torchid testicles and generally in (‘('topic t(‘di('les, the 
seminiferous tubes are normally atro])hied and tl](‘ intristitial ti.s''iie 
a]>])ears to be inci eased in volume with ivspcct to tlie dimiiii'^bed 
semiiiiferoiH tissue. The increase in volume is not ]iouev(‘i con- 
stant, some (‘xce[)tions having been oljserved by IdaazhT and liuAxcA, 
IlRrxT and others. It is moreowr ])ro]ia])le that the increase is 
only a])}xirent, du(‘, that is to say, to the atrojiliN of tlu* generatixe 
tissue, the characteristic mitolic a[)i)earance ulnch accom])aiii(‘S 
])roliferative cellular jdienonieiia not liaxaug liitlu'rto l)('(ai not(‘d 
in interstitial tissiuc On the other liand some cases ha\'e lK‘(‘n 
described regarding subjects with testicles having absolute ])redo- 
minance of iiitcus filial tissue, in which sexual acti\itv (AIa/zivj‘Ti, 
Dukck, IhmuUNcuiJCR) was strongly dc])res.>.ed or vas eiitirdy 
absent, and the secondary sexual cliaracters were* xvliolly or -lartlx^ 
those of castrated animals. In transplanted testicles, as also in 
tlucse will] pathologic'al atresia, and ligaturing ol tlie vjs dejerois, 
and in those subjected to moderate action of Rihitgcn rays, Hktc 
is atn^phy of the seminiferous tissue with increase of interstitial 
tissue and persistence of the secondary sexual characters. 

Tint in these cases as in cases of ecto|)ia of the testicles or of 
regression of the germinal elements due to general disease or to 
seasonal dimorphism, according to Stha'K, there is never total 
disappearance of the epithelium of the scmiiniferous tubes. Re- 
gression mainly affects the germinative elements, wiiich may 
be destroyed, while the epithelium persists, although reduced to 
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a single series of indifferent parietal elements and cells according to 

SORTOLI. 

The probable secretive function of this epithelium cannot be 
denied a priori, particularly as, follow'ing the strictly moT])ho]ogical 
criterion, the internal secretive glands also, like those furnished 
with excretory ducts, should be considered as derived from a cover- 
ing epithelium in which the epithelial elements acquire particular 
characters. This is a criterion which cannot be applic^d to interstitial 
cells, the probable connective-tissue origin of which is admitted by 
many writers. 

The endocrine function of tlie epithelium of the seminiferous 
tubes, in o])])(xsition to vStkinacji's theory of the p u 1) e r t y 
g 1 a n (1 , is now admitted by numerous writers, including Rkttkrkk, 
Dtamaris BologmvSi, Stik\ e, KKNSsrivR, CiiAMPV, Tikdjk and others, 
and sc^eius to find indirect confirmation from the fact that 
secondary sexual characters are also observed in some species uti- 
piovided with interstitial cells, as also from the great differences in 
appearance sliowii by the interstitial cells in different species, in 
contrast to tlie uniformity of stnicture of true glands with internal 
seendion and frcin tla^ coincidence* wdiich is observed in animals with 
seasonal dimorphism between the final i)has(‘ of spermatogenesis 
and the manifestation of the recurrent secondary characters. 

I'rom a the^oretical standpoint thcTc is nothing to prevent the 
function of the epithelium of the seminiferous tubes being at the same 
time exocrine and endocrine, and there may also be a heightening 
of the endocrine function when through special circunstances, for 
instance grafting, ligaturing of the vas deferens, atresia, etc., the ex- 
ternal secretive function comes to be suppressed As with the theory 
of the iiubert}’ gland there is no direct experimental proof of the hor- 
monic secretion of the seminal epithelium. JsTeinacii thought that 
it w^as ])ossible to consider tlie cry])tic testicle, as isolated puberty 
gland because comjiosed largety of interstitial tissue. He did not, 
how^ever, take into account, that whatever may be the predominance 
of that tissue, extensive tracts of epithelium always remain in the 
legressed tubes, forming a source of error, wRen recourse is had to 
injection of extracts or to grafting of cryptic testicles for the experi- 
mental renewal of the siiecilic hormonic function of the interstitial 
tissue. More rigorous in any case is the technique proposed by Bono- 
gnesi, who with bilateral resection of the epididymis and vas deferens 
has succeeded in obtaining rapid and acute atrophy of the didy- 
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mis, witli complete disintegration of the seminiferous tubes and 
hyperplasia and hypertrophy of the interstitial cells. But the trans- 
planting of the didymis with completely reabsorbed seminal epithe- 
lium has not produced the reappearance of the secondary sexual 
characters in castrated subjects, and tliis negative experimental 
proof is not without value. 

Recently Bruni has succeeded in isolating the interstitial cells 
from the testicles of the horse and the ass, by freezing the tes- 
ticles and cutting broad sections in the microtome and then beat- 
ing up the sections rapidly and vigorously in water. With such 
treatment the seminiferoiis tubes are entirely emptied and the walls 
with connective tissue and interstitial cells alone remain, as is shown 
by the microscope. A first series of experiments carried out on 
castrated rats, with injections of aqueous-and alcoholic-ether ex- 
tracts of these sections, did not give conclusive results. Ihit in view 
of the value of the method, Bruni’s experiments ought to be re- 
peated and extended. 

In the present state of our knowledge the actual source of the 
specific hormonic secretion of the testicles is uncertain. An ex- 
ception perhaps should be made with respect to the intcrj>reta- 
tion given by Aron to the so-called ''glandular masses’' found 
in the testicles of the Ampliibia Urodelae. The glandular masses 
are formed in sacs emptied of sperms and result in a stnicture con- 
sisting of a central part due to the proliferation of Skrtoui's evils 
and of a peripheral part which has its origin in the differentiation 
of the connective tissue of the walls of the sacs. 

In their genesis and evolution, as in their regn^ssion, these 
organs exhibit perfect parallelism with the seasonal variations of 
the secondary sexual characters. Such concordance was shown by 
Aron in numerous experimental researches, from wdiicli it is prob- 
able that the elaboration of sexual hormones in Amphibian Uro- 
delae is due to the glandular masses of the testicle. 

The knowledge acquired of the localisation of the endocrine 
fiinction of the ovary is worth attention. In the ovary the cells 
of connective tissue origin, comparable with the interstitial cells 
of the testicle, have little importance, since they are entirely 
absent in many species and are never so abundant as those in 
the testicle, nor do they show as do the cells in the testicle, 
characteristic variations in volume, consequent on the action 
of X rays. 
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The endocrine function of the ovary in higher vertebrates has 
been attributed by Born and by Pricnant to the Corpora Lutea, 
there being in many cases coincidence between the evolution of 
the yellow bodies and the appearance of hypertropliic modifications 
of the uterine mucosa and of the nipples. Later 1'kllner, Her- 
mann and others noted that the therapeutic efficacy of the total 
extracts of ovaries in menstrual disturbances and in the meno- 
pause was due to the presence of yellow bodies in the ovary and 
their endocrine function has been fully and variously demonstrated 
by Ancee, Bonin, I'raenkke, Lokb, Wester, Biedl, Uiskoubina 
and by many other investigators. It is probable that the atre- 
tic bodies and the so-called " interstitial gland roditory type 
are analogous in function with the yedlow bodies in view of the 
close morjdiological affinity which they have to these latter. The 
roditory ty])e of interstitial gland, as is known, has no structural 
analog)' with the interstitial tis.sue of tlie testicle. Such glands are 
generall)^ found in the ovaiv of the Chiroptera, Insectivorae, rodents 
and of a few other marnmaK and are essentially constituted of yel- 
low' bodies in fibrous regression and atretic bodi(^s. 

III. Bi<) 1/)GJCAE rj'KKCiS OF GRAFTING, 

The biological effects of grafting are shown in all tissues oi 
tlie animal organism and have a di-;tinct efi'ect on metabolism. 

In males castrated and then grafted, there is restoration of 
s(‘condary sexual characters, increase of muscular tone, thinning 
down, greater vivacity, return of desire and ca])acity to accom- 
plish coition with (‘mission of })rostatie secretion. Corresponding 
results are obtained in sj)ayed females ; reappearance of female 
vSeeondar}" sexual characters lost or attenuated b)" the effect of 
s])aying, arrest of uterine atrophy, return — in anthropoids — 
ot the menstrual cycle (Stocker and ITnterberger, IIalban) ; 
and with the implanting of the ovary in a suitable position, exam 
pregnancy can take place (C. PoA, Ciirobak, Grigorieff). 

The grafting of fragments of the testicle in an entire adult male, 
or the transplanting of the testicle from the normal ])osition to 
another — autoplastic transplantation - — generally produces height- 
ening of the sexual instinct and of the secondar>^ sexual cliaracters 
hypermasculinity. These effects are more evident in young 
males under the age of puberty, grafted with mature testicles, 



272 


MAYMONE 


in which cases Voronoff has observed acceleration of bodily devel- 
opment, precocious appearance of secondary sexual characters — 
especial^ hypertrichosis — premature OvSsification of the epiphy- 
sical cartilages, awakening of the sexual appetite. The thorax in 
these animals is wider, the muscular mass more developed, while 
a characteristic i:>roportional lesser length of the joints is noted, 
due to the accelerated process of ossification. Similar effects have 
been observed in accidental and pathological cases of preccx^ious 
puberty, by hypertrophy of the testicles (Marko and Sacchi) or 
by hypertrophy of the ovar>^ (II. Thomas and Hkrsiimann, IIar- 
rKR, Vkrfbpxy). 

In sheep grafted at a very early age — two or three months 
after birth — Voronoff has noted a greater production of wool, 
the filaments of whicli became more abundant and considerably 
longer. In addition they have, pari passu with premature a])])t‘ar- 
aiice of the secondary sexual characters, accelerated in dcAx^- 
lopment, which is translated into increase of l^xxlily weight 
and consequently greater precocity in the production of meat. 
Voronoi^f has endeavoured to give practical effect t(r tliese ob- 
vServations, recommending the substitution of castration by grafting, 
so as to obtain in young males a greater quantity of avooI and 
meat. 

It is still premature to give an opinion as to the jrractical ap[)li- 
cation of pre-puberal grafting in sheep with a view to obtaining in 
the males an increased productioir of wool and meat. But the con- 
clusions reached by Voronoff, as regards the ca})acity on the part 
of the grafted males to transmit to their offs])riiig a greater aptitude 
for wool production so as to be able to fix this character in the de- 
scendants in the course of a few generations, cannot be accepted, in 
view of the uncertain state of our knowledge regarding the transniissi- 
bility of acquired characters. 

Among cattle, attempts have been made to increase, by means of 
grafting, the sex imimlse in bulls where it is weak. (Grxjtkr). 

In man and in senile animals the effects of grafting and of 
other ec[uivalent surgical interventions — homoplastic transplant- 
ation, ligaturing of the vas deferens — are still more noticeable and 
include a collection of data of the highest importance in the study 
of biology. 

In senile rats, in which there is normally more or less marked 
atrophy of the external and internal genitals, thinness, slowness 




1 IG 


1 lie mit cuck, (li\s iflet tlu <nk>ptnl >ik il uist ill itzon 
of the Uslick‘' of i \(mn>, coek (ALv^mom; 




Plate IX. 



Fig ^,9 


Th( eo(k 3 iiionlhs ifur the iii'^tcillation of tin (uMamvionj ), 


KBJTJVENATION OF THE ANIMAL ORGANISM 


273 


of movement, visual weakness, sleepiness, deterioration of the bony 
parts, x>articularly regarding the curvature of the spine, falling of 
hair, and frequency of cutaneous lesions due to parasites, Steinach 
has obtained, by ligaturing the vas deferens and by grafting, a rapid 
improvement of the general condition, increase in weight, develop- 
ment of the muscular mass, straightening of the spine, regrowth 
of hair on the parts which had become bald, agility of movement, 
strong aggressiveness, return of the external genitals to youtliful 
fullness and tone, reappearance of sexual appetite. These results 
have been fully conlimied in man and in other animals, by many 
experimentors (vSteinach , IvIChtenstern, Kammkrer , \VmoNC3Fr , 
Brinklay, Lvdston) and a])pear to overthrow the conceijtion, 
hitherto dominant, of the non-reversibility of biological x^he- 
nomena. 

In a very successful case of homoplastic grafting of the 
testicle in an old cock, which had become thin, almost incax^able 
of slanding upon its feet and which for more than a year had lost the 
])ower of crowing, I also observed rapid and surjuising im]3rovcment 
of tlie general condition, hy]3erj)lasia of the erectile organs for a 
long tiiiu^ atrophied, return of powi*r of crowing, at first laboured 
and stiid(‘nt, then clear and j^Gwerfiil, return of the conibattive 
instinct and of the sex impuhse 

In hi^ ex])erimeiits of rejuvenation in man Ad^KONOFF had 
not(*d, ]x‘sidt'^ the external signs of rejuvenation, a notable iin- 
])r(>vcm(‘nt of the intelleetnal faculties, greater resistance to phys- 
ical and mental fatigue, imx^roveinent of sight in long-sighted per- 
sons through increase of tone of the ciliaiy mnscles, constant de- 
eicast^ of arterial pressure and in soiiu' cases amelioration of the 
svmptonis of angina pecton's. 

(Jften then^ has been, in old men grafted, the restoration of 
liu ns genaandi due to the restoration of s])eriuatogenesis in senile 
testicles. But in nian>' cases it has not been possible to conquer 
impotence by grafting, though the other effects of rejuvenation 
liave comtantly been obtained. Some of the^e effects — increase 
of tone in atrophied muscles, regression of arteriosclerosis, re- 
awakening of intelligence, etc., etc., arc truly surj^rising and justify a 
reasonable anticipation of the probable reversibility of some x)henom- 
ena which characterize the bio-chemical and histological mechan- 
ism of old age. On the other hand, it appears x>robable that the 
endocrine action of the grafted testicle is explained through com- 
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plicated correlations and interrelations of secretions, affecting the 
whole endocrine system, which influence metabolism profound- 
ly, causing, in the composition of senile tissues, nutritive modifi- 
cations and dynamic effects. The intensification of metabolism 
in senile animals subjected to ligaturing of the vas deferens, or graft- 
ing was observed, among others by Loewe, Zondek, Voronoff 
and other investigators. 

Similar effects are obtained in the case of females grafted with 
young ovaries furnished with corpora lutea. 

Rejuvenation of senile organisms can be effected, provided tliat 
there are no serious endocrine disturbances or other irreparable 
pathological phenomena. 

The attaclmient of the graft should be perfect and the piece 
used must be cut out of a young animal in a state of active sperma- 
togenesis. The main element of uncertainty in rejuvenation lies 
in the duration of its effects, and the doubt as to whether a real pro- 
longation of life is to be obtained by its means or not 

Steinach in his experiments of rejuvenation of rats, which 
live on the average for 30 months, has obtained prolongation of 
life by 7-8-10 months longer than the control " animals of the same 
group. On cessation of the effect of grafting or ligaturing of the 
vas deferens, advancement of age was greatly hastened in the reju- 
venated rats, indicating that the organism had been subjected by the 
effect of the rejuvenation, to intense .strain. 

The experiments of Voronoff and others on man arc^ still 
too recent to permit a conclusion to be reached regarding the 
duration of rejuvenation and the possibility of prolonging it hv re- 
peating the grafting on the return of advancing age. However, 
it cannot be denied that new and very interesting facts may be 
brought to light by extending the experiments of rejuvenation. 

A field in which the biological effects of grafting have seemed 
to be remarkable is that of the crossed and heterosexual graftings. 
Grafting in castrated males of ovaries containing yellow bodies, 
if the graft holds, is noted by the intensification of the atrophy of 
the male genitals — penis, prostate, seminal vesicle — and pari 
passu increase of development of the nipples and the appearance of 
some secondary sexual characters proper to the female sex (Stei- 
nach, Kund, Sand, Stein and Hermann). The males so femal- 
ised offer reflexes of enticement for normal males and are 
sought after by the latter like females. The development of the 
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nipples is, in many cases, so considerable as even to show stimul- 
ation of the lacteal secretion. In 3"Oiing females spa^^ed and then 
grafted witli testicles — masculinisation — there is marked re- 
gression of the uterus, of the nipjdes, development of the bony 
parts and of the muscular mass, similar to that of normal males, 
considerable hypertropln^ of the clitoris and appearance of secon- 
dary sexual characters proper to the male sex. The ps^xhical 
behaviour resembles that of the males , they follow the normal 
females and fight with the males (Steinach, Pkzard). Hetero- 
sexual grafting has greater probability of success in subjects cas- 
trated before sexual maturity. In thc‘ uncastrated the attach- 
ment of tJie heterosexual genital body seems to be hindered by 
tlic ]>resence of the genital bod>^ of the host (Steinach, Schultz, 
C. hoA). The transplant often remains without effect in tlie in- 
vertebrates (Mklsenheimi^r, Oudemans, Pretj.). By grafting con- 
temporaneoush’ testicles and ovaries in castrated guin(‘a-pigs and 
rats, Steinach, has succeeded in producing true experimental 
hermaphroditism , which b^^ thc‘ distribution of the somatic charac- 
t(TS of the two sexes differs considerably from bipartite g}Tiandro- 
inorplhsm, and approaches to the rar(‘ cases of natural henna])hro- 
ditism. 

In artificial hermaphrodites, the stature, the bodily develop- 
nuTit, the disposition of tlu* hair are influenced by the secretion 
of tlu' testicle and assume male characters , dtwiopment of the 
iiipjiles - - often ratlier marked - takes place influenced by the 
ovaiyy and the psycho-sexual behaviour vshows itself variable, with 
periods of erotism of a male ty])e and others of a female nature. 

Another order of ehects — hormonal sterilisation — has been 
obtained hy Habicri.endt by grafting under the skin in female 
guinea-pigs or rabbits, ovaries of the same species in a state of preg- 
nancy. In the subjects operated upon, the impregnated yellow bo- 
dies have produced eflects of inliibition of ovulation more or less 
intense, w^hich perhaps ina^^ have important clinical applications. 

Included in the biological effects of grafting are also the at- 
tempts at surgical cure in homosextiality and in other sexual psy- 
chopathies. 

In the experiments of grafting it was observed b} Houssay and 
hiPsciitiTZ that very small fragments of testicle were capable of 
ensuring in the grafted animals the normal development of the 
secondary sexual characters. These researches letiewed by Pe- 
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ZARD with the aid of exact quantitative determinations of the de- 
gree of development of the erectile organs of turkeys, have led liim 
to conclude that there is no parallelism between the mass of test- 
icle grafted and the degree of development of the sexual charac- 
ters governed by the internal vsecretion of the testicle. Thus, beyond 
the point at which the internal secretion begins to be sufticient 
to cause the develoj)ment of the sexual I'haraeters there would 
not be quantitative relationship between increased secretion and 
the development of the sexual characters. 

According to PfezARD the endocrine function of the testicle 
would be responsive to the la:^) of all or none, already recognised 
as true by Marky for the cardiac muscle, the range of contraction 
of which is independent of the inteiLsity of the stimulus, a luaxinium 
of con ti action being found combined with a minimum intensity ol' 
the stimulus, and by Vkrworn for the nervous libre. 

Lipsciiiitz in his experiments on guiiK*a pigs and mice has 
j)roved that veiY" small fragments of testicle. corn*sponding to 1-2 % 
of the testicular mass, are sufficient to assure the normal develop- 
ment of the sexual characters in grafted animals Ciiampy has 
verified the applicability of the law of all or none in testicular graft- 
ing of frogs, and Zawadowski in birds. However this law does 
not lend itself as a satisfactory explanation of h\ pei masculinity 
and of eunucliism, and has not been entirely conGmied by vSteinach, 
VORONOFF, Aron and others. 

An attractive field of eiujuiry is that dealing with the possible 
action of the internal secretion of the grafted gemerative tissue on 
the germinal ccdls of the host organism, and, in tlie case of total 
homoplastic grafting of tlie ovar>" in connection with the utems, 
the chemical action of the host organism on the grafted ovary. 
We already know^ liow difficult it is to influence the germinal cells 
by the action of external factors during th(‘ process of maturation, 
in the organs whicli envelop them. I'his difficulty represents 
the best defence of the species for the maintenance of specific 
characters and at the same time a fairly strong barrier to attempts 
at the creation of new species. 

In the higher plants, well defined variations of general nu- 
trition and specific variations have been noted, through the effect 
of grafting. But the transmissibility, when multiplied by seed, 
of the specific variations obtained by grafting, cannot yet be con- 
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sidered as definitely ascertained. The variations of general nu- 
trition are shown by the increase and reduction in the normal 
developiiient of the species to which the graft belongs, according 
to the stock used, witli increase or decrease of volume of tlie 
fruit, of the content of saccharine matter, of acidity of mineral 
salts, etc. Thus, for instance. grafted on the (juince 

tree — Pirns ('ydimia - ~ gives larger and sweeter fruit of a 

colour diherent from that obtained by grafting the same variety on 
]>ear stock from seed. The s]>ecific variations are still more sig- 
nificant and relate to the structural and botanical characters, 
(^rafting Liciitni harbarnm, a perennial jdant with woody stem, 
on Solanum lya^persicnni, an herbaceous annual plant, the stock 
itself b(‘Comes woody and ])erennial. 

Other \ariations concern resistance to certain diseast‘s, communi- 
cated by tlie scion to the graft ; thus, e. g., the outbreaks of “ gummo- 
sis which seemed about to destroy the crojis of ( Urns medicai'. 
linionuni in Fairojx*, could be effectively controlk^d by grafting 
tliis ])lant on ('Urns nnnmtinni v. Bioaradia, which shows notable 
resistance to “ guimnosis ” and communicates this ])roperty to the 
graft. 

Lastly, the so-called grafting hybrids, constituted by shoots 
wliich for the most i)art originate from the callus closing the wound 
of the graft, are of interest. These present the characters C)f the two 
indixddual plants superimposed and fused in a mosaic of elements of 
variable disposition — the septorial, periclinal chimerae and h^^iKu- 
chinierae of VVinklkr. 

The analogv between animal grafting and jdant grafting is 
not, however, close, whether because in the latter there is constantly 
arterial anastomosis, or on account of the different distribution 
of the gcuniinal <'ells in the animal organism and in plants. 
Certaiii experiments would however suggeest the ]x>ssibility of 
influencing animals by external stimuli of the germinal cells in 
such a way as to cause the ap]>earance of variations in the 
de.sc'endants. 

Putting aside the classical experiments of Hkrtwig, who suc- 
ceeded in causing in the descendants the appearance of anomalies 
by irradiating the sperma of frogs with Rcintgen rays, Hart's experi- 
ments are specially interesting. He succeeded in transmitting to 
the descendants a new form by means of extirpation of the iliy- 
imis in the parents. Grote, again, reports that by feeding white 
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mice, before mating, with thymus, he obtained in the young 
a distinct inliibition of development in the first weeks of their life, 
and that in mice born to parents fed with extract of the thyroid 
gland he obtained a greater development than normal* The pos- 
sibility of influencing the germinal cells by the action of the glands 
with internal secretion is also confirmed by Tandi^KR, and from 
this point of view homoplastic and heteroplastic grafting of sexual 
organs constitutes a valuable method of research. 

Thk improvement of OPKRATIVJC TPXHNK^XTK and the survivae 

OF THK GRAFTICD TISSUE. 

The first attempts at giafting testicles date trom remote 
times. Already in 17O7 Hunter, studying the differential sexual 
characters between male and female in domestic fowls, had at- 
tempted to graft the testicles of the cock on the hen ; these resear (dies 
were renewed in 1849 Berthold, who succeeded in trans- 
planting the testicles of the cock into the peritoneal cavity of 
capons, obtaining the reappearance of the secondary sexual charac- 
ters, lost through the effect of castration. Tliere followed the con- 
firmation by Wagner in 1851, and by Nussbaum, Mantegazza, 
Herlitzka and vSaeaciias, as regards f logs and of T^odi:, Foges and 
Pezard, as regards birds. 

On account of the greater difficulty which it presents, grafting 
of testicles in mammals was carried out later by Maximow, Rtb- 
BERT, Mauceairk, Zaeachas, Ceveeotto, Steinach and others, 
Grafting of the ovary, successfully attempted b}' MeIvSKNHEimp:r 
in frogs, was subsequently applied in human surgery to lessen the 
effects of spaying in women by Morris, Unterbergher and Pa- 
Kow, and in animal species for research purposes. The ojx^rative 
technique of grafting, in recent years, has made considerable pro- 
gress, especially through the work of Voronoff. The possibility 
of the success of heteroplastic graftings has been widened and 
attempts even made to reconstruct the dissected si)ermatic channels. 

The hgaturing of the vas deferens, radiation with X-rays and 
the injection of testicular and ovarian extracts have also been 
largely used for the exaltation of the sexual instinct and for 
rejuvenation. 

The great difficulty in the case of the attachment of testic- 
ular grafts in mammals lies in the impossibility of ensuring 
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arterial anastomosis so that the grafted piece is supplied with a 
noi*mal flow of blood in its new seat. Carrel has succeeded in 
obtaining anastomosis of the arteries in some grafts of entire or- 
gans — kidneys, thyroids — made on dogs and cats. But for the 
testicles the difficulty is almost insuperable, owing to the rather 
nclrrow calibre of the arteries, and it is necessary to be content 
with ensuring a rich supply of plasma for the nutrition of the graft- 
ed piece, until with the establishnxent of adhesion there is a re-estab- 
lishment of the peripheral capillaries. vStarting from this idea Vo- 
RONOFF proposed to make the graft within or over the serous 
coal of the testicle, suitably scarifying the seat so as to cause a 
])lentiful extravasation of blood and to stimulate the formation of 
adhesion, h'or the graft he ])referred fragments of testicle in 
which it is easier to assure nutrition with plasmatic exudation 
and witJ] establishment of capillary circulation, rather than 
the entire organ ™ the total grafting of the testicle of LmsTON, 
liNOKRLLTN, T JCHTKNSTERN, TiiORKK - which oftcii results in 
ra])id necrosis. 

The other methods suggested for grafting differ essentially 
in the seat — subcutaneous connective tissue, peritoneum, inus- 
culai tissue^ — in which transplantation has l)een done. Tydston 
has transplanted emtire human testicles into the scyotuin, practishig 
giafting of the vas deferens. IvKSIUNessk grafted fragments of 
testicles on the rectus muscles of the abdomen, Endkrlein on tlie 
subcutaneous connective tissue of the abdominal region, Morris 
on the sheath of the rectus muscles, IvIChtenstkrn on the raw 
surface of the oblique external muscle of the abdomen, Gregory 
in the recess between the superior and inferior oblique muscles of 
one side and the transverse muscle of the other, Thorok directly 
on the peritoneum below the abdominal muscles, and in the 
peritoneal cellular muscles, by means of a lumbar incision similar 
to that made for nephrectomy. 

The attachment of the graft has varying probability of success 
according as it is a case of autoplastic and homoplastic transplant- 
ation, or of heteroplastic transplantation. In the former cases which 
deal with tissues belonging to the same autoplastic organism, or with 
individuals of the same species, the transplant has greater probabil- 
ity of success. However to improve the conditions of attachment 
in autoplastic grafts, Stkinach advises transplanting the testicles 
in the peritoneum and in the abdominal muscles leaving them 
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in contact with the spermatic cord for some days to assure the 
vitality of the organ in its new seat. 

The heteroi)lastic grafts are difficult of attachment owing to 
the limited chemical characteristics of animal organisms. In the 
human species heteioplastic grafts with ram’s testicles have been 
attempted with some success by Stani^KY and IvEnnKR and 
Faixonic, and grafts with testicles of anthropomorphic mf)nkeys 
by VORONOFF and Dartiguks. The latter have given a high per- 
centage of attachment and have been suitable for practical appli- 
cation, owing to the great biological affinit}^ between human blood 
and that of the anthropomorphic monkeys. In the transplanta- 
tion of sexual glands, as direct anastomosis of the blood arteries is 
absent, it is not possible to get true, definitive attachment of the 
grafted organ or tissue, which sooner or later becomes reabsorb- 
ed and replaced by connective tissue of the host. Panbryonal 
tissues alone appear to be capable of definitive attachment ]>re.serv- 
ing their own structural and specific characters — Harrison, Braus, 
Spkmann. 

The duration of the secretory activity of tlie grafted fragments 
of testicle, hitherto observed, has been about lo months foi the 
heteroplastic transplant in rats (Stein ach), which live on the aver- 
age for thirty months, and three or more years (VoRoNoril tor 
Etero-plastic grafting in man, with testicles of anthropomorphic 
apes. The possibility of obtaining longer survival with improve- 
ments in operative technique is not, however, excluded. Ret- 
TiCRER admits that in the fragments of testicle grafted, only the 
superficial strata, impregnated with nutritive plasma, continue 
to live, wliile the deep strata, in which all circulation is internipted, 
suffer rapid necrosis and reabsorption. In the superficial strata, 
through the effects of the changed conditions of nutrition, the 
constituent anatomic elements, especially the epithelial cells, change 
their structure and their evolutive cycle. The epithelium of the 
seminiferous tubes continues at some points to produce small 
nuclei and heads of spermatozoa, but the greater part is transformed 
into a mass of cytoplasm containing numerous nuclei, which 
develop by successive cellular divisions, forming a reticulated 
connective tissue of narrow mesh full of translucent plasma. 
Subsequently the meshes may become wholly or partly empty of 
plasma. 

Retterer attributes to the production and reabsorption of 
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this plasma elaborated by the epithelium of the seminiferous 
tubes, the influence exerted by the grafted testicle on the other 
tissues of the organism, but regards the increase of volume of the 
interstitial tissue as merely apparent since he has never observed 
proliferative action in IvEYDIg's cells. 

Stein ACH has, on the other hand, observed in grafted 
testicles rapid disintegration of the seminal epithelium, followed 
by considerable hyperjflasia and hypertrophy of the interstitial cells. 
This statement was confirmed by numerous investigators, but 
it is probable (Bot,ognesi) that the disintegration of the seminal epi- 
thelium is the reabsori)tion of the seminiferous tissues v hich ha\ e 
arrived at the maximum degree of atrophy, rather than a true necro- 
biotic process caused by the lesion of the grafted organ. As regards 
the increase of the interstitial cells, at least in many cases, it must 
be admitted (vStievk) that it is a case of relative and not 
absolute increase. 

In ovaries grafted subcutaneously in the abdominal cavity 
there is as a rule early atrophy of the imraatuie follicles and forma- 
tion of fibres of iiiterstitial tissue. Cases aie however not lacking 
in wliich the niattiration of .some follicles and even pregnancy 
are obtained, if the graft has been made in a suitable seat 

The interruption of the spermatic channel by resection or by .sim- 
])le ligaturing of the vus deferens, causes, according to Alkssandrt, 
Ancei, and Bouin, vSteinacii, Martini, Sand, Tandlkr and Gross, 
atrophy of the testicle, reduction of the calibre of the seminiferous 
tubes, degeneration and disappearance finally of epithelial tissue 
and part passu considerable hyperj)lasia and hj^pertrophy of the 
interstitial cells. As a consequence sj)ermatogenesis goes on de- 
creasing until it completely ceases. 

According to Ribbkrt, Fabbris, Marchi and Diamaric, Uf- 
FREJDUZZi and others, the ligaturing of the vas deferens does not 
always cause atrophy of the testicle and consequent suppression 
of spermatogenesis. Marrassini thinks that, by itself, ligaturing 
the vas deferens would not produce considerable atrophy in the test- 
icle. This would, on the other hand, be due to lesions caused while 
isolating the vas deferens from the surrounding connective vascular- 
nervous sheath which latter should not be included in the resection. 
It is known, that without interruption of the spermatic channel, 
there may be considerable atrophy of the testicle and degeneration 
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of the seminiferous epithelium due to the ligaturing in mass of the 
arteries of the funicle and to the resection of spermatic plexus and 
that of the vas deferens, 

Guizzetti has shown, on the other hand, that in some con- 
genital anomalies with occlusion of the vasa efferentia the seminal 
epithelium can reconstitute itself normally and produce active 
spermatogenesis. The histologic modifications, which are found 
in testicles with interrupted spermatic channels, are generally 
due to the compression exerted by the sperms inside the tubes and 
to slow reabsorption by lymphatic channels. The effects of the 
compression (Stievk) vary according to the age of the seminifer- 
ous tissue. In young testicles in active spermatogenesis, the com- 
pression exerted in the tubes by the arrested secretion may be 
strong enough to cause intense degenerative action at the ex- 
pense of the seminal epithelium, while in testicles of the old with 
depressed but not entirely extinct spermatogenesis, the moderate 
pressure which is established by the effects of the occlusion of the 
vasa efferentia excites spermatogenesis and reactivates the endo- 
crine function of the tissue. 

Histologic modifications, similar to those caused by ligaturing the 
vas deferens are also obtained with moderate exposure to X-rays 
— C. Schmidt, Adders, Sciionbrrg, Bergonik, Tribendeau, 
ViDDTiMiN, Kyrde, Tandder and Gros. 

In the case of testicles exposed to irradiation there are more 
or less profound modifications of the epithelium of the seminiferous 
tubes, especially at the expense of the elements of the seminal tract, 
spermatogonia, spermatocytes, cessation or diminution of spermato- 
genesis and considerable increase of the interstitial cells. If the 
irradiation is moderate, the epithelium easily regenerates the 
elements of the seminal tract, probably at the expense of some sper- 
matogonia which have escaped destruction, and spermatogenesis 
may be reestablished. If on the contrary the irradiation has been 
excessive, Sertoli's cells also, which are the most resistant of 
the epithelial elements to the action of the rays, end by being 
destroyed, and there is complete loss of spermatogenesis (Kyrle) 
while the interstitial cells become hypertrophic and show greater 
resistance. The irradiation of the ovary is at present widely used for 
the cure of climacteric disturbances in women by Halberstatter 
Heineke, Bouin, Ancel and Villemin, Tribendeau, Simon, 
Steinach and Holzkencht, Biedl, Stieve and others. In the 
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ovary subjected to moderate exposure there is cessation of ovula- 
tion, regression of the immature follicles with formation of black 
bodies and persistence of the yellow bodies. In a corresponding 
manner the irradiated females show hypertrophy of the uterus 
as in pregnancy, considerable development of the nipples accom- 
panied in many cases with lactic secretion and exaltation of vSexual 
instinct. vSimilar effects might even be obtained in senile females 
in wdiom the considerable improvement of general physical health 
indicates a true and genuine rejuvenation. A still more decisive 
simplihcation of the proposed rejuvenation treatment might be 
obtained by substituting for surgical operation the injection of 
testicular and ovarian extracts, already suggested by Brown- 
SfCQUARD in the classical aulo-experiment, which was the fore- 
runner of opotherapy. Opotherapeiitic treatment might find its 
reason for existence and the probability of wide practical applica- 
tion, in tlie fact that the speciti<' action of the sexual hormones, 
as in the case ol all known hormones, is essentially anatomic and 
physiologic, and not zoologic. 

The introduction of compound extracts of testicles and ovaries, 
even if cut out with due aseptic precautions, is not however 
free from serious risks. In the extracts, apart from the non-anti- 
genic hormone extract there are contained numerous antigens with a 
certain degree of toxicity represented by the protein of the ana- 
tomical elements and by piodiicts of their autolysis. These antigens, 
independently of the effect produced by the sexual hormones, can 
exert an action of their own, masking and modifying that of the 
hormone. The toxicity of the extracts will be further considered from 
the point of view of the phenomena of anaphylaxis wliich may occur 
and from the point of view of the cytolysis produced which might 
exert a widespread injurious action on the elements of the live organ 
corresponding to that from which the extract was taken. It is per- 
haps due to the great complexity of the effects produced by the ex- 
tracts that the results obtained with their administration have 
not alw^ays been consistent. 

In very successful cases of injections of testicular extracts in 
castrated individuals (Nussbaum, Dor, Maisonnkttve and Meur- 
IDES, PifezARD), and of injections of extracts of ovaries with yel- 
low bodies in females (Fp:eener, Hermann, Aschner, Okintschitz 
and Gavin) the reappearance of lost sexual cliaracters was obtain- 
ed, as by transplants. The action of the extracts is however of 
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very short duration and disappears vdth the cessation of their ad- 
ministration. It should not, however, be forgotten that with im- 
provement in the technique of preparation of the extracts their 
toxicity may be reduced and they ma\" be rendered more effective 
and constant in their action, as has already happened for other 
opotherapcutic preparations largely used in clinical practice. Essays 
in this direction have been made by Pariser with the manufac- 
ture of “ Kejuven by Bkrtarelij with the manufacture of In- 
ter and by others. But the results obtained up to the present are 
not very reassuring. The knowledge obtained shows that the 
mechanism of old age, though still hypothetical, may be attributed 
to progrcvssive exhaustion of reproductive ca]>acity of the anatomical 
elements of the differentiated tissues. 

The grafting of regenerative tissue in animals of advancing 
age, and the other operations capable ol stiinulatiiig the endocrine 
function of the sexual glands, undeniably cause a transitory stage of 
rejuvenation, wliich can be prolonged by improvement of the o]>er- 
ative technique and by repetition of the grafting, but of which 
the effects on the economy of the senile organism have not 3 et been 
sufficiently defined. The mechanism of rejuvenation is oi^scure ; 
it may however be considered probable that the sexual hormones 
cause direeth" or indirectly the S3mergetic action of other endo- 
crine glands and of s})ecia] nervous reffexes, liaving as a linal re- 
sult considerable increase of metabolism and renewal of proliferative 
activity in the anatomical elements of the differentiated tissues. 

In the field of generd biology the grafting of generative^ tissue 
constitutes a valuable method for experimental research on in- 
teresting problems which relate to hermaphroditism, sexual neu- 
tralization, acceleration of development in the period previous to 
puberty and especially the possible effect of the grafted tissue on the 
hereditary characters of the germinal cells of the host. 


Dr. Bartoeo Maymonk, 

Lt'iitno at fhi Royal Vnivt'^sity and iHnAor 
of the Experimental Zootti/inual Institute, Rome, 



NEW TENDENCIES IN THE GENETIC IMPROVEMENT 

OF LIVE STOCK. 


It is evident that the improvenieiit of living beings cannot 
be attempted without a knowledge of the complicated pro])U‘ms of 
their variations and inheritances which form nowadays a new and 
important branch of science known by the name of Gi^nictics un- 
der its two as])ccts, relating to plant and animal life. It is also evi- 
dent that living beings transmit to their progeny the characters 
whicii we call liereditarv" But here already it is nec(‘ssary to make 
a distinction. All that is constitutional is hereditary, if we may 
say so ; thus tor instance the nose, with man, the lungs, the kidneys, 
etc. This kind of inlieritance, which might he called a constitutional 
one, does mk concern us, in a general way. But within it there exists 
a new^ kind of heredity, since the form and even the size of tlie nose 
may be hereditary (as will happen in the (aises of hereditary giant 
and dwarf characters), although such, si/e and form may not be here- 
ditary if obeying as wellknowm ajid universal a phenomenon as is 
vciriation or fluctuation. For many observers this problem constitutes a 
stumbling block when, while not sufficiently distinguishing one ca^e 
frojii another, they claim to tix iii the olispring a cliaracter not heredi- 
tary, as being a product of external conditions, which only modify living 
beings from an individual and never from a hereditar\ point of view. 

So that if in selecting wc* choose as a norm the most frecjueiit 
variation which is that produced by the surroundings, wv should make 
the serious mistake wdiicli is made by tlie greater part of those w'ho 
wiite on Zootechnics. 

This non-herediiv of variations oi fluctuations which is now ad- 
mitted by the most important Ijiologists, gave the deathbhnv, twenty 
years ago, to that theory of evolution wdiich was propounded first 
by Lamarck and then by Darwin and j>opu]arise(l by them. 

Accordingly, it is an error to believe that it is possible to select 
live stock by the w^ell-known methods of Kramer, Lydtin etc., which 
consist in taking numerous jneasuremeiits of the animal, all of thexn 
subject to n on-hereditary variations or fluctuations. No improvement 
can be expected in the piogeny by this method. 

As a matter of fact it is not possible to admit that any animal 
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will be more useful, or that e. g. a cow will produce better and more 
milk, if its measurements coincide more and more with the theoret- 
ical scale of the maximum of points. 

Any one could prove the uselessness of such relations in the 
measurements of the animal (i), because they correspond to a simple 
fiction as to the value of correlations. 

The modern research work on the phenomena of correlation in 
animals — executed with a mathematical exactness hitlierto un- 
suspected < — cannot recognise the conclusions which were too hur- 
riedly adopted in reference to the criteria here under discussion. 
I can guarantee that in the Dairy Cow’^ Test organised by me at Ri- 
badeo in June 1924, the cows which obtained medals as the best 
producers of milk and butter wwild not have won a single medal if 
the method of classification had been employed whicli is based on 
tlie bodily measurements of the animal. And it must besides be kept 
in view that there were 16 competing cows; that the test lasted for 
eight days ; that each of the three daily milkings and also the stock 
feeds were tested in an exceedingly precise way. . . The North Americans 
are used to say with much acuteness in this respect that j^erfection 
of form in a cow is not an obstacle to her producing much milk., 

1 am far from denying the positive utility of an external examin- 
ation of the animals. It is evident that a good dairy-cow must have 
fine udders and that a brood mare meant for reproduction must 
possess the necessary width of frame required by he r function. 

No one, of course, can cleny this contention, but surely the estima- 
tion of these characters should not be exaggerated, as it is well known 
that there are cows with ver>' fine udders that, notwithstanding, give 
ver\^ little milk, and exceedingly well built mares that produce a small 
offspring vSo that a posteriori we may always be sure of taking a rea- 
sonable view of the problem, whereas, if we proceed a priori, we can- 
not be sure. 


(i) One of the first to raise his voice against the fco*calIt(l method of measurements and 
points was the German professor E. Pott who, as early as 1889, ptiblishtd an immense work 
— mentioned in the bibliographical notes inserted at the end of this article — "Vihich more 
than ever selves to prove the unrivalled acumen of the Geiman author, violently attacked 
though he was by his contemporaries. The following jiit tahtn fiom this most 

important book. He says : “Who can prove or believe that the cnly wel Ibuilt Dutch bulls 
are those which have a trunk length of between 185 and 195 cms., wiUi a uniform height 
of 142 to 145 cms. from the back to the rump, and a chest depth of 80 to 85 cms. together 
with a clicst breadth of 6o cms ?. . 

The following words too are worth consideration * “No doubt the stock-farmer may by 
means of the measurement method obtain some external resemblances in his herd, but will 
these resembling animals show the same resemblance in their functions ?. . “ 
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No doubt the ideal achievement would be to combine x)crfection 
of form with a high economic value of the animals, and selection and 
breeding should be carried on in this sense. I believe, however, that 
it is more necessary to obtain ilrst of all the perfection of the function, 
instead of looking for perfection of form, and that after having selected 
certain animals for their functional qualities, one may then begin to 
look for all sorts of imaginable beauties.... 

In certain cases beauty of form has a certain economic value wliicJi 
should not b(' ignored here. Such a case is tliat of '' fancy-horses '' 
— every day less in demand, how^ever — which must, as far as possible, 
possess special external qualities. It cannot be denied that in this 
case beauty of form is to some extent hereditary (though not all 
the progeny of w^ell-built sires are w'ell-built tliemselves), as it is 
well known how rigorous a selection is made of these animals, in our 
Andalusian regions, for instance Besides, since the efforts expected 
from horses of this kind are alw^ays less than their actual powers, 
onl}^ a certain standard is as a matter of fact looked for. The end 
desired is not that of a minimiiiii functional organic yield, as in 
most other cases, and therefore* the harmony of the animars measu- 
rements plays a mOvSt impoi-taxit jiart in it*' valuation. 


Modern zootechnical tendeneies take no account of imaginative 
theories and are bas('d entirely on data derived from the experimental 
field, because in positive *^cience nothing counts in comparison wdth 
facts themselves rightly interpreted — iacta et verba The strict- 

ness of method achieved by investigators is a wonderful thing and 
the severity with which they sonKtimes jxidge their owm w^ork is ad- 
mirable. Hence this modern science of Genetics carries with it ex- 
traordinary guarantees. 

The improvement of our live stock may nowadays be under- 
taken, thanks to the discoveries made in plants by Mendel and by 
johannsen, those great names of present day Biology. The methods 
of operation are identical for plants and for animals apart from the 
differences established by Nature. 

In order to state on general lines the method of procedure, it is 
advisable to keep to one example which, for greater interest, may be 
taken from cattle. Let ms assume that the selection is undertaken 
with a view to milk yield. 
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To this end it is necessary in the first place to keep under ob- 
servation a large number of animals, the more the better. The aim of 
tliis observation is to effect milk records, which is not an easy matter. 
By these milk tests the quantity of milk given by a cow from the 
72 hours following calving to the end of its lactation period is re- 
corded and the fat content in the case of each animal is tested. 

The experimental facts justifying milk tests may be expressed 
in the following way : 

1. The examination of external characters does not furnish 
a correct criterion for estimation of milk production. 

2. High milk yield is much more an individual quality than 
a matter of racial heredity. 

3. Higli milking aptitudes are capable of transmission by 
inheritance. 

The first stej), thus, is to establish milk records. A true system of 
milk records registers the entile lactation. 

Thine are, however, various ways of cairying out these tests 
by which partial data are obtained. As none of these methods 
are free from error, in each case the method most suited to the parti- 
cular case should be ascertained. I have seen the control carried out 
in Belgium, in Switzerland, in France, in Germany and in Italy in 
very different ways, and though this is not the place to give a detailed 
account of the technique, it should be said that while in some local- 
ities the milking control is effected in the American way over seven 
consecutive days, in others — as happens in Belgium — it is 
considered sufficient to register three series of daily milkings : at 
the end of the second month of lactation, at the end of the fifth 
month and at the end of the eighth. 

The tests can also be carried out in the farms by collecting all 
the animals, or on the small holdings by going from one to the other 
and doing the milking and weighing of the milk and taking at the 
same time the samples for its analysis. Both methods are '^nnployed 
according to local circumstances. 

It seems natural to obtain more reliable data in the farm on ac- 
count of the greater number of safeguards and because the control 
of feeding can be done under better conditions. In a general way and 
when the control must be done from house to house a person of ap- 
proved character must be chosen as tester. To make him acquainted 
with his duties is a question of a few daysj^ 

Tet us now suppose that we have chosen the best cows of a 
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rural zone ; what remains is the more arduous part. The sire is 
still to be found who can conveniently be mated with the chosen 
dams so that the progeny may be what we are looking for. Nor can 
this choice be made in an arbitrary way, i. e. by simply measuring 
the body of the animal. It must, on the contrary, be done a posteriori, 
experimentally, and here the rules are difficult to state, because in 
every case the experimental proofs will have to be adjusted to what 
the person aiming at the improvement thinks suitable. I myself 
have learned that one must keep in direct touch with realities 
in order to ascertain and to overcome the numerous difficulties 
presenting themselves. It is not possible, for instance, in our case, 
to judge any sire of less than four years of age. To be convinced 
of this it is enough to calculate the tinu‘ passed between the first 
servdee by the bull and the iirst lactation of his progeny. As the 
cows chosen nia\ b(dong to at least two different categories according 
to their being pure dairy cows (which is not probable) 01 to their 
possessing a milking value due to In bridisation (wliich is the most 
frequent case with cows which have won prizes in milking competi" 
tions) the aim of the experiments made with the sin\s will be to verify' 
these extremes Therefore it is impossible here to specify the suitable 
method, which besides would be a ta^k of some magnitude. 

TIictc is, Inwever, a rule for recognising a bull wliich is the bearer 
of good aptitudes : nameh , uffieii the daughters of this sire are better 
milkers than their dams, wx‘ may almost certainly affirm that the 
increase of milk or butler is due to the sire. But this does not ab- 
solutely hold good in a general ivay, for reasons which it would take 
too long to explain. We may now consider that the groundwairk 
of our zootechniciil system is laid, and yet the greater part is still to 
be done, because attliis moment there begins the real w ork of the spe- 
cialist in Genetics, a work wffiich e\'inces amazing skill and con- 
scientious care in its progress and its lesults. Now is the moment 
to proceed with the consanguineous matings which fix the characters, 
to arrive at the pure lines which arc the goal of our efforts. 

Here too is the moment to discard maity prejudices cheiished 
by the general public as regards consanguinit}'. This is perhaps the 
strongest lever at our disposal for the improvement of animals and 
plants. Consanguinity creates nothing in progeny, neither for good 
nor for evil, as is generally maintained nowadays. Consanguinity is the 
"'biological sieve'' that severs what is useful from what is harmful, 
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for consanguinity does nothing else. To this might be objected that 
there exist numerous cases which prove the harm done by unions 
effected between kindred, but the answer may be given that there 
exist just as many which prove the contrary, though it is but logical 
that the former cases should attract more attention. 

Moreover, just as the laws of heredity were mathematically 
formulated by GrKGOr Mended, it is curious to observe that in studies 
upon consanguinity numbers play a most important part. A large 
part of the higher mathematics which we study in our Engineering 
Schools is perhaps much more applied to the study and practice 
of consanguinity than to current engineering. If we add that in 
('^netics the theory of probabilities is indispensable, it will be under- 
stood how great a complexity is involved in tliese problems. 


The following resolutions were presented to the first Congress of 
Regional Economy at Eugo by Don Cruz A. Gallastegui, Director of 
the Biological Mission of Galicia, under whose direction I studied, 
and myself. They were approved without discussion. 

(1) It is of the first necessity to undertake the improvement 
of live stock if we want to compete on the markets of meat and. par- 
ticularly, of milk products. 

(2) With the present . State organisation of mounting stations 
— for horses, swine, cattle, etc. — tlie problem cannot be solved. 

(3) To obtain the improvement of our live stock it is necessary 
to have establishments in whicli large numbers of live stock may be 
handled, or to transform the existing ones. 

I do not think that the foregoing conclusions will be a surj)rise 
to any one. As a matter of fact the first of them contains a truth 
only too evident to all, as it proclaims the necessity of the improve- 
ment of live stock. As to tlie second conclusion, it is easily seen that 
with tlie present mounting stations the methodical practice of consan- 
guinity is made impossible, not only because the genetic constitution of 
the dams is not known, but also because the sires brought from outside 
the station are more numerous (l). The ideal thing would be that 
any one sire should only serve the females belonging to the same pure 

(1) Haushalter is right in saying that it is no use to import breeding animals descending 
from dams yielding six thousand and seven thousand litres of milk, if the offspring do not 
yield more than two thousand litres. 
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line, as, in this way, the progeny conkl be absohitelv guaranteed. 
And this consideration is the necessary link leading to the last con- 
clusion, because it means that the farmer must be furnished with the 
sires and dams which suit liim, already selected. It is illogical to 
furnish him with selected seeds and to deny him the same facil- 
ities with live stock where selection is much more diflicult. 

But what seems an entirely justifiable desire can only be at- 
tained if large numbers of hve stock can be handled at one time, and 
this for two reasons : firstl}^ so as to obtain a greater number of 
selected animals as a starting point, and secondly because, as soon 
as the characters are fixed, there will exist a considerable number of 
animals to be assigned to the farmers. Our actual farms do not, for 
want of means and of working facilities, ])ossess more than twenty or 
twenty-five head of cattle, an absurdly small number if an^^ imjiro- 
vement is to be achie\’ed. It might be objected that the Basque 
Pi evinces have succeeded in improving their cattle stock by means 
of mounting stations. This is true in so far as they Iiave supplanted 
the breed of their own country by other animals that give more milk 
and more meat. But by the method the^^ have followed of crossing 
the Basque red cow^s with the sires from v^cdiww'z they have only 
achieved an apparent uniformity, because in their cattle there may 
be observed anew considerable differences in the economic a])titudes, 
not only in precocity, but also as to milk yield which shows that the 
speedy iniproveiiKUit of the bn^ed under scientific direction should be 
undertaken. By followdng a better method the Basques wmuld 
now^ have had an imju'oved indigenous stock which they might ex- 
ploit simultaneously with the selected breed which would best have 
suited their requirements. 

In the province of vSantander the mistake made comes from the 
method followed — though it is quite different from that employed 
by the B^isques — in that, together with the males, they imported 
numerous females. These cows, called ship cows, come directly 
from the Nethei lands. 

It is a proved fact that these imported cows are excellent milk- 
ers and that their daughters are much less so, whereas their grand- 
daughters produce still less milk than their mothers. The brt^ders 
of the province of Santander, following, no doubt, the opinion of some 
technician, believe — erroneously — that this '' degeneration or 
diminution of milk production is due to a phenomenon of influence 
of environment hereditarily transmitted in a i)rogressive way. It 
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is not to be wondered at if the belief in this error lasts on, as it is simply 
due to a superficial and ordinary conception of the problem. The 
Santander breeders believe, in a general way, that the ship cows are 
pure animals, because they are of the same breed, distinguished by a 
definite uniformity of exterior — colour and skeleton, chiefl}^ They do 
not imagine that beneath identical external characters there really may 
be numerous animals entirely different as to their capacities. But 
there is still more : the ship cows are hybrid products of the first genera- 
tion — giving to this expression its scientific sense — and as such they 
present the characters of h3^brid strength — in this case, increase of 
yield — well known to an>' beginner in (Tcnetics. And so it is only 
natural that in mating these first generations imj)orted from the Nether- 
lands, Mendelian disjunction — not reckoned with by the v^antander 
breeders — occurs, giving rise to offspring of less milking value. 

Even if the imported animals were homozA^gotic, it must be 
remembered that they w^ould not all be so in regard to the same 
characters, and then if two different homozygotic animals w^ere mated, 
the offspring would be hybrid, wdiich would lead us back to the pre- 
ceding case. 

vSo the necessity becomes evident of knowing the genetic for- 
mula of every anitnal in order to be able to regulate in every single 
case the matings which cannot be left to arbitrary solution. 

Correct breeding methods would prove that the so-called “ de- 
generation'’ is one of the numerous m3rths which disappear when the 
problems arc^ presented in their real terms. 

The foregoing statements simply show that in the Netherlands 
the breeders know how to i)rovide the markets with animals which 
are good producers of milk but bad producers of offspring which en- 
ables them to make an easy and lucrative profit, a fact to which we 
are still blind in Spain. 

If it is certain that the improvement of live stock and of plants 
can only be achieved by putting into practice the experimental teach- 
ing of modern (Genetics, it is readily understood how^ small must be 
the value of all that is being preached or written Outside the range 
of this science. 

Hence arises the necessit^^ for exercising official action on zoo- 
teclinical estabhshments with proper direction so as to avoid useless 
waste of time and money. 

Ram6n Blanco, 

Chief Engineer of the Agricultural Section 
of Lugo, Spam 
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INTERNATIONAL ASSOCIATIONS 


PROCEEDINGS OF THE INTERNATIONAL 
SOCIETY OF SOIL SCIENCE 


Papers , 

INFLUENCE OF MANURES AND MICRO-ORGANISMS 
ON H-ION CONCENTRATION IN THE SOIL. 

According to theories expounded Professors Lorknz and Lar- 
MOR, the constitution of clieinical atoms is that of a positive centre, 
surrounded by a consideiable number of electrons, the algebraic 
sum of the electric charges of the atom being zero It lias been 
suggested that these electrons gravitate round the centre and consti- 
tute a system similar to a collection of planets gravitating round a 
star. Cannot what has been said of the atom be said of the mole- 
cule ? In the case of a molecule of benzene, for example, do we not 
conceive a system of ;nanv centripetal forces whose resultant is 
zero ? Any such striking analogy between the jilanetar^^ system 
and the molecular microcosm is peihaps equally applicable to the 
difficulties of stud>' of these two extremes. 

(xeneral chemistry and especially anahdical chemistr)' have 
rendered inestimable services to society far exceeding any anticipa- 
tions formed wdien these sciences were still in their infancy. For 
some years tlie study of solutions, thanks to Arrhenius’ theory of 
electrolytic dissociation of molecules, has given rise to a new branch 
of chemistry which consists in measuring the H-ion concentration 
of these solutions. This new branch of science has undergone great 
extensions in Germany, Denmark and especially in America. 

In the New World, where practical realisation of discoveries 
and inventions is effected much more quickly than elsewffiere, the 
determination of Hydrogen ion concentration constitutes a ver>^ con- 
venient and very precise means either for preparing media of microbe 
culture, or for controlling or estimating various industrial solutions. 
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Hydrionometry can also give valuable indications to agricul- 
ture. An account will here be given of the result of research, the 
agrochemical deductions drawn from them, and of a new hydrio- 
nometric method. 

A number of works exist in English on tliis subject, but there is 
little in French, either original or translated. Leaving the literature 
aside, some considerations of a theoretical and technical kind may be 
reviewed. 


A. — Theoretical considerations. 


According to Arrhenius' theory, salts in aqueous solution are 
more or less completely dissociated into ions. Acids are salts of 
hydrogen and bases are salts of hydroxyl. 

A solution of a weak acid HA, contains '' active " H and 
A ions, and “potential" ions contained in the non-dissociated 
mass H A. The state of equilibrium between H and A on one side 
and H A on the other is expressed by the equation 


(H+) (A-) 
(HA) 


— Ka 


(I) 


where Ka is the constant of dissociation and indicates the 
strength of an acid; (A*~), (HA) indicate simply the concentra- 

tions of the ions H, A, and of H A during equilibrium. If this 
acid is titrated by a base, the equilibrium is constantly broken and 
re-established, until the H ions are completely exhausted as 
shown by the indicator. While acidinietry has the object of meas- 
uring the “ normality ", that is to say the total amount of the “ ac- 
tive " and “ potential " H of an acid, hydrionometry on the other 
hand only measures the “ intensity " of an acid, that is to say the 
“ active " H ions of the solution. Hence we must distinguish be- 
tween the factor of “ quantity " of an acid and tliat of the “ in- 
tensity " of the same acid. 

Every solution, whether acid, neutral or alkaline, contains H 
and O H ions ; the reaction is neutral if (H*^) io~“^ at 22® C. in 

gramme ions per litre, acid if (H“*“) > 10““^ at 22 ^ C. in gramme ions per 
litre, alkaline if (H*^) < io“~^ at 22° C. in ions granune per litre. 

Water though very slightly dissociated contains about one 
gramme molecule of H and O H ions per ten million litres. 
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In pure water (H'*') = (O H ) which enables us to write 


(H+)^ 
(H . OH) 


= Ke 


(2) 


(H . O H) being practically constant, 

(H+)* = Ke. (H . OH) = K„ and 
(H"*") = V Kw = 1.006 X io~^ or io~^ 

whence K„ = 10— ♦ = (H+) . (OH"). 

N 

If in a base (OH )= that is to say io~“, (H+) will equal • 
100 

IQ— 14 

(H+) = = io-“ N. 

' ' 10-' 


N 

Chemists seldom exceed dilutions of acids or bases, every 

100 

interval included between io~® and io~“ escapes acidimetry and 
alkalimetry. 

In practice (H"*") is exprc-ssed as a function of 


log J,'* =log^“^ flog _pH. 


a formula derived by the algebraic development of equation (i) and 
where * indicates the percentage of dissociation of (H A). The 
notation pH was introduced by Sorensen and represents the 

common logarithm . 

pH varies inversely with the H ion concentration. 

(H+) pH 
io~“ 0 
ro~’ I 
io~^ 2 


io~’’ 13 
14 
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The buffer action. — This is the resistance offered by a solu- 
tion to change of its pH by addition or loss of an acid or a base. 
This resistance varies with tlie solution as well as with the base or 
acid added to it. 

Determination of pH. - Two principal methods are distinguished, 
namely, the electrometric inetliod and the colorimetric method. The 
former gives accurate results, but it is more difficult to effect. 

The colorimetric method, slightly less exact tlian the former 
(maximum error pH 0.2), can however fully satisfy ordinary requi- 
rements, that is, of course, if the necessary precision is observed. 
It is based on the fact that each indicator has its own zone of cliange 
comprised between pH o and pH 14. Tliis zone of change, relatively 
narrow, is characteristic for each indicator. Thus phenolphtha- 
lein changes at p H 8. 3 and giA^-s a salt completeh’ dissociated at 
pH 1 0.0, o\nng to its neutralisation. The zoiu^ of cliange of this 
weak acid (phenol})hthalein) i^ therefore comprised between 8.3 
and 10 o. 

An indicator is a weak acid or liase and conseijuently feebly ionis- 
ed. Its neutralisation gives rise to a neutral salt which is then strongly 
dissociated and radiates tA\o kinds of light that which results 
from absorption is coloured and comes from tlie interior of the solu- 
tion, the other, on the contrary, is reflected by the surface of the 
solution and is generall}^ white light (Ostwald). The shades of 
a colorimetric scale are due to relatively small differences in the wave 
lengths of the reflected light. 

IMeasuremeiit by titration only makes use of the extreme colours 
of the zone, wliile hydrionometr>\ by means of type solutions whose 
pfi is previousl}^ determined, fixes and utilises the intermediate 
stages. 

B. — Technical considerations. 


Type solutions. — The greatest precautioiLs must be taken in 
their preparation. This is how Clark and Hite’s type solutions 
should be prepared : — 


Phthalate 


M 

5 


. Dry at 1150 C. KHCgH^O^ 


M 

5 


40.836 gr. per 1. 


KCl 


M 

5 


. Recrystallise 3 or 4 times and dry the cr>^stals for 


two days at 120^ C. 
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M 

KHjPO^ . Recrystallise at least 3 times in distilled water 

and diy at 115^* C. to constant weight. 

M 

H, BO- . Recrystallise several times in distilled water and dry 

5 

in a dessicator with CaCl^ 

M 

Na OH . Boil distilled water in an Erlenmever vessel to 

5 

drive off the CO^, cool, add sufficient ethylic ether to form a layer 
4^or 5 cm. thick and throw in carefully some metalHc Na cut up 
into small pieces. The Na OH which is formed at the expense 
of traces of water contained in the ether, passes slowly through the 
layer of ether and is thus kept from carbonisation. Siphon and di-* 

lute quickly to 


M . M 

HCl . Distill HCl to 20 and dilute the distillate to 

5 5 


The tables below show how by mixing these solutions it is pos- 
sible to obtain a whole series of standards. 


^ KHQH^O, + ^ NaOH (at 20^ C.) 


M M 

pH =» 40 50 C.C. KHC8H4O4 -f- o 40 cc. 


NaOH — Dilute to 200 c.c. 


4.2 

)» 


> 

3 70 » 

» 


0 

4.4 

» 


• 

5 70 >» 

» 

> 

» 

4.6 

» 

- 

t 

12.15 » 

» 

» 

0 

4.8 



» 

17.20 » 

» 

» 

0 

5-0 


» 

It 

23.85 » 

» 

0 

0 

5.2 

» 

» 

» 

29.95 » 


» 

0 

5.4 


» 

• 

35.45 » 

» 

0 

0 

5.6 

» 

» 

* 

3985 » 

» 

0 

0 

5.8 

» 

» 

» 

43 00 “ 


0 

0 

6.0 

» 

» 

» 

45.45 » 

» 

0 

» 

6.2 

• 

V 

> 

47.00 » 


0 

» 
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KH,PO, + NaOH 




M 


M 





pH = 

= 5.8 

50 c.c. KH^POA-h 3.72 c.c. NaOH 

Dilute to 

200 

c c. 



5 


5 * 






6.0 

» » 

») 

5.70 « » 



» 



6.2 

» » 

» 

8.60 >• » 



» 



6.4 

n I) 

» 

12.60 » 



» 



6.6 

» » 

* 

17.80 » » 


> 

» 



6.8 

» » 

>• 

23.65 ') » 


» 

» 



7.0 

» » 

» 

29.63 ). 



» 



7.2 

» n 

M 

35.00 » 


» 




7.4 

» » 

» 

39.50 - • 


» 

» 



7.6 

) )» 

» 

42.80 » » 


» 




7.8 

» 

» 

45.20 » » 


• 

» 



8 0 

n » 


46.80 ■ 



» 




H3BO3 

d- HCE 4 - NaOH 







M 

M 

M 





pH »= 7.8 50 c.c. 

H3BO3 


KCl 2.61 c.c. NaOH 

— Dilute 

to 

200 



5 

s 

5 





8.0 

• 

» • 


3.97 » 

» 

» 



8.2 




5 90 » 

V 



n 

«.4 


* » 


8.50 « 

» 



» 

8.6 




12.00 » 

)) 

>. 


w 

8.8 




16 30 » 


» 



9.0 


» )t 


21 30 » 

» 

> 



9-2 


» » 


26.70 » 

» 

> 


if 

9-4 

- 

w » 


32.00 

» 

n 



g 6 


» » 


36.85 « 


» 



9.8 


» » 


40.90 V 

11 



» 

100 


» » 


43.90 )» 

» 

» 




Clark and Li’u's indicators. 


Zones of change Concentrations 

3.4 - 4.6 Bromphenol blue 0.04 % 

4-4 - 6.0 Methyl reel 0.02 % 

6.0 - 7.6 Bromothymol blue 0.04 % 

6.4 - 7.0 Bromocresol purple 0.04 % 

6.6 - 8.2 Phenol red 0.04 % 

7.2 ~ 8.8 Cresol red 0.04 % 

8.2 - 9.8 Thymol blue 0.04 % 


Test tubes. — In order that the results may be as precise as 
possible, tubes of white glass should be used of uniform thickness 
and diameter, otherwise there is risk of comparing the solutions under 
conditions of varying thickness which would be a cause of error. 
With this object we have instituted a practical and precise so- 
lenometrical (i) process. The apparatus required consists of a 


(i) JEb*om the Greek solene =» tube. 
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graduated test tube of loo c.c. and a drop measure. The test tube 
is filled to 8o c.c. and the tube to be examined is plunged into it so 
that the bottom of the tube is level with the 50 mark of the test 
tube. 

The level of the water then reaches a certain height above the 
90 mark. The tube withdrawn takes away a little water which is 
restorc‘d by means of the drop measure. 

Out of 300 tubes tested about 30 caused the water to rise to 
the 95 mark and 20 to the 94 mark. 

It is evident how much the tubes differ one from another. The 
test tube to contain the earth filtrate should be of the same capa- 
city as the scale tubes. 

Filtration. — The theoretical and practical details will be found 
in all books on analytical chemistry. 

The filtration of cla}" soils is not alwa>\s very easy. The fine 
particles of colloidal clay easily pass through ordinary filter pa- 
per. Filtration on a double filter or by decanting only aggravates 
this difficulty. We have always obtained ver>' cleai filtrates by 
rapid agitation of 10 gr. of soil with 50 c c. of distilled water, then 
pouring the whole (juickly, but adroitly, on to a folded filter 
paper. 

In tliis way the pores of the paper rapidly contract. I'he par- 
ticles which are deposited on the filter paper itself also plav an ap];re- 
ciable part in clarifying the filtrate. The first filtrates will be tur- 
bid, and should be collected in a vessel specially prepared. A dozen 
filtrations can thus be accomplished in 20 minutes. 

C. — RESUI.TS. 

I. Action of manures on the pH of the soil, — For this research 
thoroughly prepared ground has been available: the experimental 
plots of Prof. JouRN^E of the Gembloux Agricultural Institute. We 
took a first sample from them during very cold weather, a factor tm- 
favourable to bacterial activity. Although these plots are of the 
same geological formation and are subject to the same surroimding 
influence, the different distribution of manures in the various plots 
has resulted in a special ionic character for each plot where for 
more than 10 years the same kind of manure and the same doses 
have been applied for the production of the same crop. 
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Tabek T. — Species grown ; — Kidney bean. 


Plots 


pH 

I. 

Without manuring 

7.45 

2 . 

Witli ' loo Na NO3 

\ 500 k. Superphosphate 

■ ■ ■ ■ ( 7-00 

3. 

f ?oo k. K.,S04 

! 7.30 

4. 

\ =)00 k Supcrphospliiite 

1 500 k K.SO, 

... I 7.-;o 

5. 

^ 100 k. NaN03 

With ' soo k. Sui)erplK>sphatc 

1 300 k K,S04 

i 


2, Jifjcct of aerobic micro-organisms on the pH of the soil. — As 
migiit be expected tlie influence of iiiannres on the (H*^) of the soil 
is therefore certain. Will it not also modify the bacterial condition. ? 
Biogenic factors are nec(‘ssary to the higher plants in the same man- 
ner as to bacteria, and it is known experimentally at tlie present 
time that manures have an influence on these lower organisms. We 
shall see that the latt(‘r in turn influence the pH. 

The saiiu^ sam})les of soil subjected to a temperature of 26® C. 
for 4<S hours, with a constant relative humidity, altered pll in very 
sensible pro])ortion. 


Table II. 


Plots 


Initial pll 

l^nal pll 

Difference 

Yield per are 

1. 

Complete manuring. . . 

• • 7*15 

<>.60 

0.55 

25.^ Kgs 

2 . 

Without nitrogen . . . 

. . 7.20 

'>.50 

0.70 

3 f >'833 " 

3 

Without PrOj 

7.30 

C.90 

0.40 

24.I(>0 » 

4. 

Without .... 

. . ;.oo 

(>.90 

o.io 

15-833 > 

5. 

Without numure . . . 

• - 7.45 

7.10 

0.35 

23.333 


(The species grown was the Kidney bean. The last column 
shows the yields per are of the ligneous matter of the Kidney bean). 

What is most striking is the parallelism of variation of the yields 
and that of pH, the numerical importance of which for each plot 
measures tlie bacterial activity of the latter. The yield of a soil 
therefore depends on its richness in aerobic micro-organisms. 

The soil is not merely a mixture of humus and mineral substan- 
ces, but also pre-eminently a living medium. 



302 


INTERNATIOITAI, ASSOCIATIONS 


The relative acidification of all the plots should also be noted, 
due, no doubt, to respiratory loss by the aerobic micro-organisms. 

♦ 

♦ ♦ 

The taking of another sample on a very sunny warm day has 
given the following results 


TAB1.K III. 
Kidney bean 


Plots 


Initial pll 

Final pH 

Yield per an 

I. 

Complete manuring 

. . . b.ij 

0.50 

25.833 Kgs 

2 . 

Without nitrogen 

* . • 0*5 

0.25 

3 'J -833 • 

3. 

Without F2O5 

. . . P.h 

O.80 

24.106 

4. 

Without K.O 

7.0 

6.00 

15.833 ' 

5. 

Without manure 

. . . 7.1 

0.60 

23-333 • 


Tabbk IV. 
Potatoes. 


I. Complete manuring 


0.() (Initial pH) 


2. Without nitrogen 

3. Without 

4. Witiiout K2O 


( 500 k. Superphosphate 
( 300 k. K2SO4 

^ 400 k. NaNOj . . . . 

/ 300 k. K2SO4 . . . . 

^ 400 k. NaN03 . . . . 

I 500 k. Superphosphate 


6.5 

6.8 


t >.9 


5. Without manure 


7.25 


Here the influence of solar heat on the pH of the soil by the 
agency of micro-organisms is manifest, giving results practically 
identical with those which have been obtained with artificial heat- 
ing in the course of our experiments, an identity which shows the 
practical importance of the laboratory work done. 

The figures of final pH in Tabic III were obtained after incu- 
bation of 60 hours under a temperature of 32® C. The new variations 
are smaller, but in the same sense as those of Table II. 
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The relative smallness of these variations is due to the difTerence 
of temperature on the days on which the samples were taken. 

The acidifying action of the aerobic organisms is again confirmed. 

The plot without nitrogen vs as most acidifu‘d, which agrees 
witli Peummer's results. (The NaNO^ indirectly basifies the soil by 
the Na2C()3 generated. Since the NaNO^ is the only beisifying 
manure, except lime, it is fulh- intelligible that its favourable effect 
should be so manifest on the croi)s). 

3. Effect of anaerobic micro-organisms on the pH of the soil 
If badly aerated and water-logged soils are especially rich in strictly 
anaerobic micro-organisms, this should not be the case with healthy, 
well aerated soils where the anaerobic flora should property 
consist mainly of j)otential anaeiobes, and to a secondarv extent, 
f)f anaerobes in the strict s(‘nsc Apart from this hxpothe^^is which 
is the logical one w^e should find a dilficultv in inteipreting the 
figures obtained wdiich are grouped in the following table. 


Taijli, 


Plotb 

Initial pTI 

Final pll 

Ditfei ente 

Yield per are 

Complete m^uiurine 


0 S5 

( 30 

25 S 3 H 

Without mtr(jgen 


‘ 70 

0.2t 

3 ” 833 

Without V O5 

0 6n 

^*.05 

35 

2 { lOb 

Without K 0 

0.70 

7.10 

’ 

15 83^ 

Without mmiure 

t>.8n 

- 05 

0 25 

-3 3?3 


While badly aerated soils have a distincth" acid reaction, sound 
soils the aeration of which has been completely destroyed for 48 
hours under a temperature of show a percexdible deciease of 

tluir acidity or even have become alkaline. 

The reaction of the soil is therefore subjected to the action in 
ox)posite directions of tw^o forces of micro-organic origin If one of 
these two forces happens to be entirely lacking, the action of the 
other will in the course of time markedly change the reaction of the 
soil so as to hinder all normal vital development. In sound soils, 
owing to the antagonistic action of these two forces, the reaction 
oscillates to left and right like the point of the hand of a self re- 
gistering barometer. 

4. Relation between the two categories of micro-organisms and the 
yields, — Two methods are in use for evaluating a soil from an agri- 
cultural point of view : — chemical analysis and physiological anabasis. 
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The former is a rapid method, but by itself only gives very 
slight indications, while the latter is more efficient, but only gives 
results after tlie lapse of much time. 

Our investigations enable us to discover a new process which we 
will call biological The following comparative table brings 
out our starting point. 


Table VI. 


Plots 

Yields per we 

1 

Aerobic 

Anaerobic 


bacterial 

activity 

1 (Table 11) 

bacterial 
activity 
, (Table \') 

1 

2. No tiitrogen ... 

1 

■ • • 1 , 3'>>33 Kgs, 

1 

I 

(1 

1 1 0.20 

r Complete manuring • • 

■ 1 1 25.833 . 

1 ‘^*55 


3 No P^05 ... 

... 1 24.I()(. . 

1 j 

! 0.3.5 

5. No manure , . 

■ ■ ,1 23.333 “ 

'' 1 ^>-35 

1 ''.25 

4. No K,0 

■ ■ • • 1; 1.5.833 

j o.io j 

j 0.^0 


It is seen that in normal conditions the yields are proportional 
to the richness in the aerobic bacteria of the soil, and inversely pro- 
portional to the richness in anaerobic bacteria, and in a more ge- 
neral way : — 

The fertility of a soil is directly proportional to its aerolnc bacterial 
activity and inversely proporUonal to its anaerobic bacterial activity. 
This is readily admitted if it is realised that a soil must be- 
come enriched in anaerobic bacteria according as it loses its phys- 
ical properties favourable to plants (good aeration due to a lumpy 
character of soil, for example). The investigation of several cate- 
gories of soils (clay, sand, sandy-clay, humus, etc.) of different 
qualities makes it possible to draw up tables which will give directly 
the degree of fertility of the soil examined. 

D. — Stagonometry ; — new process for determining pH. 

The utility of the extension of hydriononietric research has 
led us to seek for a less cumbrous method at least as precise as the 
ordinary colorimetric method which required considerable prepara- 
tion and apparatus and in which moreover the shades of the scale 
become paler under the action of light, leading to errors. 

When I cub. centimetre filtrate is treated with an appropriate 
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indicator, a change in colouring results of which the degree of trans- 
formation measures the H ion concentration. 

This degree of transformation is rapidly determined by adding 
drop by drop an '' alkaline reagent '' to i cubic centimetre of type 
solution of known pH. Tlie number of drops added to get the same 
coloration as the soil filtrate, to which an equal quantity of the in- 
dicator has been added, measures the (H'^) of the soil solution, concentra- 
tion being read on the* curve which corresponds to the indicator used. 
The “ alkaline reagent ’’ and the known pH are prepared commencing 
with Clark and lyUiis' stock solutions. The indicators are thus 
the same, but diluted to 0.01 %, which enables i drop of the indi- 
cator to be added for 5 drops of '' alkaline reagent 20 drops of the 
droj) measure used equalling i cc. of the alkaline reagent. 

The ''alkaline reagent is composed of : — 

. M 

50 c' of KCl 

5 

50 c^ of H3BO3 ^ 

4 J.q c^ of KaOII 

5 

The solution of known ]>n is the Clark and Iauls’ type solution 
])1I 5.8, no soils treated by us having given a stronger acidity than pH 
6.2. The vt^ssels in which the coloiimetric (or stagonometric) (i) tests 
are made, consist of at least two small pure white porcelain basins. 
The covers of small crucibles upside down 
are very suitable for the purpose. 

Into the first is put one cubic cen- 
timetre of very clear soil filtrate and 4 
drops of the appropriate indicator. Into 
the second, in its turn, i c.c. of the solu- 
tion of pH 5.8, 4 drops of the same indic- 
ator, and drop by drop " alkaline reagent ” __ vessel 

until perfect identity of coloration is foi siagonomctne tests 
reached. 

Note that one additional drop of the same indicator per 5 drops 
of “ alkaline reagent '' is required to maintain ai)proximately con- 



(i) From the Greek stagon =» drop. 
5 — Agr, ing. 
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stant the relation between the quantity of indicator added and the 
volume of the liquid affected 



Phenol Red (6 8 to 8 6 ) Curve Bromolhyinol Blue (6 to 7 6 ) Curve 

A curve can be drawn for each indicator The method can be 
adapted to cover the whole pH scale 


EIvIE Aghntdes, 

Agric Enginufj Athens, Greece 
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GRAPHIC REPRESENTATION OF THE KOPECKY SOIL 
CLASSIFICATION SCHEME FOR TECHNICAL PURPOSES. 

Ing. J. Spirhanze published in the January number, 1925, of 
this Review a graphic aid to the Kopeck y soil classification 
scale. The same reasons which caused Ing. Spirhanzl to reduce 
the Kopiccky scales to a more synoptical form led me to find 
the following method (exliibited at the Kxhibition of the Fourth 
International Soil Science Congress at Rome). 

The form of the circle was chosen partly on account of easier sur- 
vey, but also in order to be able at the same time to inscribe a '' drain 
distance curve 

For it is in the first instance thc‘ question of the distance between 
tlic drains which the agricult tiial engineer wishes to have answered. 

We have not yet any scientifically based law on the interdepend- 
ence of drain distance and drain depth. We only know that water 
drains less easily through heavy soil than through more permeable 
soil, and it follows from this that in the lattei case a greater distance 
apart is permissible than in the former. 

As regards the choice of the distance apart of the drains the 
expert was dependent on his experience. 

It is a great sc‘rvice on the part of KoPKCKY to have brought his 
experience in regard to drain-distance into mathematical correla- 
tion with the mechanical composition of the soil. The expert 
is thus enabled to determine the drain-distance on the available 
basis of the composition of the soil. Fauser and Cans have calculated 
the results of Kopecky for the climatic conditions of Wurtemberg. 
But in these data of P'ausER there were principles derived from ex- 
perience. By experiment Kruger gave to these principles a scien- 
tific basis, which confirmed the accuracy of Kopecky ' s obseivations. 
(Kruger, Int. Mitt. f. Bodenkunde, V0I. XI, pp. 105-110, Berlin, 
1921). 

I have now brought the soil classification scheme of Kopecky to 
a system of sectors of a circle. The circumference of the circle is 
divided into 80 parts, for the percentage content of fraction I 
(diameter less than o.oi mm). On the radius the proportion of 
fraction II is drawn to contents of 40 %. The sectors so formed 
represent the types of soil. 
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Kopecky's, experience for our climate, according to the com- 
position of the soil, with a drain depth of 1.30 m., distances of 8-24 
m. have proved correct. 

The direct reading, which corresponds to the distance suitable 
to the mechanical composition of the soil determined analysis, 
can be taken from the graph without compasses or any other aid, 
direct on the inscribed '' drain distance curve 

It is of course natural that tlie measurement of the distance, 
based on the mechanical composition of the soil, may undergo certain 
alterations due to local circumstances (sloping land, lime and iron 
contents). But the basis of the determination of the drain distance 
can here be formed in accordance with mathematical view points, 
and estimation, with its subjective errors, is avoided. This deter- 
mination is only valid, of course, on the hypothesis, which indeed 
can seldom occur, that the soil is of uniform qualit}’^ to a depth of 
1.3 m. tluroughout. 

In general we shall have to deal with dilterent layers of soil. 
Each of these layers would, however, rec^uire a different drain distance, 
Dr. Beauth, Eemberg (comp. Friedrich, Wasserbau, \"ol. I, p. 340) 
gives a graphic method of detennining the correct distance with 
layers of different permeability. The process corresponds appioxim- 
ately to the penetration of a ray through different media, it being 
sumed that ideal water " moves in a similar manner in the 
ground. 

The results obtained, m any case, agree pretty well with experience 
with regard to the correctly measured dike distance, so that this 
method can be considered as practicable. 

With my curves, with only two different layers, the corresponding 
distance can be read off, without any measuring or drawing (such as 
Beauth gives). 

For instance, the upper layer is sand (50 cm.) ; tlie corresponding 
dike distance for sand would be 20 m. ; the lower la3^er is cla}^ (80 
cm.); the corresponding dike distance 8 m. 

The determination now takes place in the following manner : 
we only require to look for the intersecting point of the curve with 
a connecting ray which indicates the corresponding thickness of a 
layer : e. g. 50 cm. sand, or 80 cm. of clay. The perpendicular 
on the abscissa axis gives direct the corresponding drain distance ; 
in the above example 12.70 m., therefore 13 m. The same applies with 
other layers combinations. 




I ;it. iioii^ »t tile Kopi So’l Cla---iiKat Km vStheme, 

^\lth 'luim disl.intv <ur\i 


t X ftlanutioyt 

Drfintjcfe 1,30 m 

Anteil vdii Korngrdhse I (Ab'-clilatninbarc 
Tcile) unter o 01 mni 

Saiicl 

lyclim 

I c=, 10 — 45 

II liber 20 % 

I -f II uber 45 % 

Sandiger lyclim I f II uber 45 % * IV uber 

20 % 

Feinsandiger lyehm I -f- H uber 45 % 

III + IV uber 30 % 

Toniger lyChtuboden 
Xonig'lehiniger Boden 

Anteil von Komgrftsse II (001-005 mm) 
Toniger Boden 

Strenger Tonboden od Ivetlen 
Schwachlehmigei Sand 
Xehraigex Sand 
Drunenenlfemung in Metem 
Tonig lehmiger Sandboden 
Sandiger tonig-lehmiger Boden 
Toniger Boden mit Sand 
Tonboden 

Schwachtoniger Sand 
Tonig lehmiger Sand 
Toniger Sandboden 
Sandloniger Boden 
Bttoentfemiihg 
Tdniget Sand 


/ //’t ti insurant 

Drainage depth i.^o m. 

l*ioiK)rtK)n of ixirticles of Typ>e I (part cap- 
able of deomtation) of diameter les^ than 
o 01 mm 
Sand 
Doain 

I'ypc I = 10-45 
Type II over 20 % 

1 -j- II over 43 % 

Stiiidy loam I - f- II over 45 % : IV over 

Fint sandy Doain 1 + II over 45 % • HI + 
IV over 30 % 

Clayey Doam soil 
Clay loamy ‘^oil 

Proportion of particles of Type II (diameter 
of from o 01-0 05 mm ) 

Clayey Soil. 

Heavy Clay Soil 
Sand slightly loamy 
Coamy sand 

Drain distance in metres. 

Clay loamy sandy soil. 

Sandy clay loamy soil. 

Clayey soil with sand. 

Clay soil. 

Slightly clayey .sand. 

Clay-loamy sand. 

Clayey sandy soil. 

Sandy clay soil. 

Drain distance. 

Clayey Sand. 
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In case we have to deal with several different layers, we first 
proceed to determine graphically (after Blautii) the drain distance of 
the two lower layers, and then simply apply the ascertained value in 
the sense of the above explanation, as though we had to deal with a 
uniformly composed layer. 



Fig 45 — Diagiam (or guipli^) ior the <ietciminatioti of the tlram distance 
hi layers of soil witli varying i)erraeabiht\ 


Lxplanahon of the text 


Drantiefe 

DrSinentfemting 

Sonde 

Beispidsonde 

Die tiefer liegende Schicht ist jeweils links 
gezeichnet. 

Die Parallden beziehen sicli auf eine Ober- 
sdiichte von Sand 

Z B Untersch Ton 8o cm ( E = 8 m ) 

Obeireich Sand 50 cm (E — 20 m.) 

BJchlige Strangentfemung E = 12 70 -13 m. 

bezogen auf sdiwnchtonigen Sand 

bezogen auf lyehmboden 

Machtigkeit d unterliegenden Schicht Ton 

Oberschichl Sand Ton 

Oberschicht sdiwaditonigei Sand 

Obersdiicht Eehm 


Drainage depth 
Dram distance 
sounding or probing 
sample probing 

the lower layer is always shown on the left. 

The parallels refer to an upper layer of sand. 

e. g Eower layer clay 80 cm drain dist- 
ance 8 tn 

Upper layer sand 50 cm. drain distance 20 m. 
Perpendicular distance E ~ 12 70 i. e. 13 m. 
Keferring to slightly dayey sand 
Referring to loamy soil. 

Thickness of clay substratum 
Upper stratum of sand 
Upper stratum of slightly dayey sand. 
Upper stratum loam 



INTERNAHONAX SOCIMY OF SOIt SCIENCE 


3IX 



Fig 46 — Diagiam'- foi the determmatiuii of the drain distances 
in layer-, of soils of varying permeability 


Explanation. 


Feinsandiger I^elim 
Sand 

Scliwachlouiger Sand 
Fell linger StUid 
l,ehm 

Dranentfernung in Metem 
Die tieferliegende Sdiicht ist immer link^, 
Oberscliicht rechts ger 
Die richtige Drftnentfemung ist aus dem 
Schniltpunkt der Verbindungstrahlen auf 
der Parabei zu entnehmen. 


Fine sandy loam. 

Sand 

Slightly clayey sand. 

Foamy sand. 

Foam. 

Drain distances in metres. 

The deeper layer is always shown on the left, 
the upper stratum to the right. 

The right distance between the drains is to 
be inferred from the point of intersection 
of the connecting rays on the parabola. 


Of course, there might still be mentioned the very difficnlt point 
whether, in such cases where layers occur which are permeable with 
difficulty, to a small depth e. g. clay or loam, we could maintain a 
drain depth of 1.30 m. In general, the tendency to-day, in such cases, 
is to reduce the drain depth. 


E. G. Doereff, 

Prague. 
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INVESTIGATIONS INTO THE RESISTANCE OF SANDY 
SOILS TO WETTING. 

The water conduction of a soil is influenced in a high degree 
by the ease of wetting of the soil particles. Even though in 
general no great differences are to be observ^'ed in the susceptibility 
of the soils to moisture, yet it can often be noticed, especially with 
loosely laid dusty soils, that after long drainage they only absorb 
water with difficulty. This fact, however, is in no way confined to 
dusty soils (amongst these, in this sense, must also be counted pow- 
dery peat, ''dust mould'' and road dust) (i). Even on light- 
mould sandy soils, as Ramann (2) has already mentioned, collections 
of water can occasionally be found in small depressions many hours 
after rain, whilst the sand lying underneath is still powder dry. Re- 
cently Bungkrt (3) has thoroughly observed and described this fact. 

As to the reasons for this " resistance to wetting (4) of the soil, 
various theories have been advanced. Originally it was assumed 
that the non-susceptibility to moisture of drained peat or mould 
particles was caused by a coating of resinous or wax-like matter (5), 
and Ramann (6) also traces back the liigh moisture-resistance to the 
like substances. " Once drained, these impervdous substances coat 
the soil particles, and offer strong resistance to their saturation ". 
This assumption is controverted on other sides, especially by Ehren- 
BERG (7), in conjunction wth Puchner (8) and Fleischer (9). 

These authors assign, as a reason for the difficulty of absorbing 
moisture by dry soil particles, in particular dried humous material, 
that these have a great capacity for absorbing air, a less capacity 
for absorbing water or moisture, and are protected from the moisture 
by this absorbed air covering (10). As a further factor, these in- 
vestigators adduce the fact that the air in the capillary spaces 
of the soil prevents the penetration of water. One of the authors 
has already shown that in addition to all these factors there are 
still others, for example the condition of the organic matter 
to be taken into account in judging the ease for absorbing 
moisture (ii). " Soils with preponderance of acid humus become 

moist even when only air dried, with disproportionately greater 
difficulty, and slowness than so called sweet humus soils with an 
equal percentage of organic matter’'. 

On the occasion of other investigations our attention was drawn 
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to a soil with extraordinarily poor moisture-absorbing capacity, and 
its resistance to wetting could not be explained in any of the above 
ways. It was a fairly coarse diluvial sand with little humus from the 
Choriii high forest, on which acacias did not thrive. The sand, under 
a very thin layer of humus after long rainfall, and the thawing 
away of a fall of snow about 5 cm. deep, contained only 0.63 % of 
water. Placed in water, its moisture resistance showed itself in the 
fact that after 24 hours th ewater could be poured off from the 
unaltered dry soil. A superficial film of w^ater clinging to the sand 
broke up on being touched. The difficult absorption of water was 
stiU more clearly recognisable b3^ the fact that a considerable part 
of the sand remained floating on the surface of the water, and could 
be made to sink neither by shaking nor by stirring. These floating 
portions, how^ever, w^ere in no way composed of the finest fractions 
of the soil, nor of organic constituent parts. Observation under the 
microscope showed that grains of quartz predominated, mixed with 
small grains of felspar or the like, and very small particles of mould. 
There w^ere also throughout grains of considerable size. A few 
samples, which had remained floating for about 250 hours, w^ere 
measured on an oaken ocular micrometer. Out of about 350 
grains 


f)i grains, about 

^7 

0 

had a diameter of about 0.02 

mm. 

33 

10 

0 

'O 

0.05-0.08 

mm. 

117 

TO 

u 

0.1 

mm. 

89 

^3 

0 

0.2 

mm. 

37 

10 

It 

(» 

0.3 

mm. 

14 

4 

0 

0.4 

nun. 

5 

2 

0 

it 


mm. 

2 

0.6 

% 

0.6 

mm. 


I large grain, length about 1.6 mm., width about 0,6 mm. 


The measurements must in no way be claimed as being of special 
exactitude as regards the actual sizes of the grains of sand, or as an 
exact selection of average samples. They show, however, plainly 
enough that about 55 % of the floating grains have the considerable 
size of o.i to 0.2 mm., that a large proportion are still larger w^hilst 
particles below 0.02 mm. diam. are practically absent. 

Similar estimates were applied to a w^^hole series of other samples. 
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It is obvious that the moisture resistance of grains of this size 
cannot be due to absorbed air coverings, which in the case of the 
finest dust no doubt play a part (12), nor to the air retained in the 
capillary spaces, nor to any coating of resinous or wax-like substan- 
ces (13). Acid humus, difficult to wet, probably does no enter 
into the question. The humus content of the sands determined 
as loss on ignition amounted to 1,17 ^^xid the acidity of the soil 
was in no way high. 

There weus found : 


Exchange-acidit}^ according to Daikuhara : 4.8 ccra n/to NaOH 
to 100 gin soil. 

Hydrolytic acidity : 21.2 ccrn. n/io NaOH to 100 gm. soil. 


We now tried, by increasing the vapour pressure, to make the 
soil capable of absorbing moisture. For this purpose a sample 
of air dried soil was kept for 36 hours over water in a vacuum 
dessicator. At the same time other samples were allowed to stand 
over different concentrations of sulphuric acid, so that an idea could 
be formed of the hygroscopicity of the sand. The determination 
of the water contents of the samples treated in this wa}^ gave the 
following values (14). 


Contents 

of the dehsiccator 


H,SO* % 


UjO I 


70 


90 


H2O umtcnl of ^ 
the soil 111 % . I 


o,q 8 



inoi 


0 


o o o 


None of the samples showed any difference as regards their 
capacity for wetting. 

On the contrar\^, moistening at once occurred when a few drops 
of ammoniac were added to tlie water. 

Treatment of dry soil with gaseous ammonia had a similar 
result. Ammonia gas, obtained by heating a strong solution, was 
cooled in a spherical cooler directed downwards, the water condensed 
in a receiver previously dried being collected. The gas was further 
dried in a large drying tower having layers of carbonate of lime, 
and then conducted at a measured rate (about 3-4- bubbles per second) 
over the soil spread out in a wide glass pipe. After being conducted 
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over for half an hour the superfluous ammonia was, removed by 
drawing through air for 20 minutes. After that the soil was at 
once susceptible to wetting. It did not lose this j^roperty after 
it had been exposed to the air for 24 hours in a thin layer. 

The objection might be raised that it was originally the absorb- 
ed air films wliich protected the grains of sand from moisture, and 
that tlie action of the amnioiiiac caused the air films, as a result of a 
greater absorption power of the grains of sand for ammonia to be 
driven out and replaced by ammonia. The moistening would then 
be attributed to the very great solubility of the ammonia gas in wa- 
ter. This objection will, however, fall to the ground, as the soil 
also, became moistened in water containing a little Na^CO^. We 
tried however whether tlu* moistening of the soil might not be at- 
tained by the action of other gases but the gases used by us, carbon 
dioxide and sulpliur dioxide, in no way altered the moisture resist- 
ance of the soil, in spite of the gn^at '‘‘olubility, especial!}’ of the sul- 
phur dioxide, in water, 

now follow^ed the moistening process of the soil in water and 
in dilute ammonia under the iuicroscopt\ Ivveii tliough an exact 
picture could not be obtained, as with the necessarih considerable 
enlargement only a ver}' small part of the surface of a grain could be 
closcl}’ observed, yet we received an impression as though the grains 
of sand were covered over by a thin, brownish skin, which quickly 
dissolve in dilute ammonia, and after that allowed the moistening 
of the grains concerned. It could coiisecpieutly be deduced with 
reason that these skins were formed of humus substances. If tiiis 
su])positioii was correct, then it should be possible to make the 
sand take up moisture by remo\*ing tlie humus coating. It seemed 
to us that heating (although the sand was thereby made saturable) 
and similar j^rocesses w^ere too drastic, and w’e chose therefore the 
method, iirst proposed by Robinson (15) and recently recoirmieiided 
by Hisstnk (16) for another purpose, for the destruction of the hu- 
mus substances by means of lu’drogen peroxide. It w’as shown that 
the soil became moistened after standing for several hours in 3 

and in 30^’{) became moistened almost immediately. When 
the soil, after treatment wdth w^as filtered, washed with water 

and dried, or stirred directly with H/), in the w^ater bath and dried 
by evaporation it still remained easily saturable, whilst a sample 
treated with water only in like manner maintained its high resist- 
ance to wetting. 
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Another means of removing the humns coating is an acid solution 
of oxalate of ammonia, as used by O. Tramm (17) for the removal 
of inorganic gel coverings of soil grains and also recommended b}'' 
K. Litndblad (18). As the investigations of Tamm (17) showed that 
the Tamm solution (ji.52 gm. oxalic acid and 62.1 gm. neutral oxalate 
of ammonia to the litre of water) does not attack the mineral grains 
of the soil, it appeared to be specially suitable for this purpose. 
In fact the sand became moistened in a short time in the Tamm so- 
lution. 

Another proof may be given that the above mentioned operation 
of the ammonia gas does not depend on the absorption of this gas 
b}^ the grains of soil. A weighed sample of the sand dried at 105^^ 
treated with ammonia in the manner mentioned and afterwards 
with air, was boiled Mith water, and the escaping ammonia was 
conducted into n/io sulphuric acid. By titration with n/io, alkali 
the quantit}’^ of sulphuric acid neutralised by the ammoniac uns fixed. 
It was shown that 100 gm. soil had absorbed 0.0204 gm. Nil whilst 
the soil after the destruction of the humus with peroxide of hydrogen, 
and after washing mth u ater, only retained 0.004 gm. NH3 (calcul- 
ated on 100 gm. soil and determined in like manner). It is shown 
quite clearly, therefore, that the absorption of ammonia only takes 
I>lace with the co-operation with the humus substances in notable 
extent, and that the sand free from humus is not favourable to 
this adsorption. 

The question now remains how the influence of the humus coating 
on the moisture capacity of tlie soil is to be ex])lained. The inter- 
pretation that the humus substance covering the sand grains has 
become irreversible b}^ great diydng, and thereby resists the moisten- 
ing, appears to us not very j)robable, because if so, these light humus 
sands, difficult of saturation, would, in our opinion, be found much 
more frequently. The occasion for the forrnatiem of humus cover- 
ings, and the drying of these, must arise very often, wliilst the 
high degree of moisture resistance here described is not so often 
observed. It is possible that the humus molecules, as (according 
to Langmuir (19) the large molecules on border surfaces often do) 
range themselves in regular formation on the surface of the sand 
grains in such a way that “ lyophobe groups of molecules are 
directed outwards. The relative infrequency of the difficult saturability 
might then, therefore, give the imfiression, either that not all kinds of 
humus contain lyophobe groups, or that the humification does not al- 
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ways result in the formation of lyophobe groups, or that the relation- 
ship of humus molecules only occasionally, or only under still unknown 
conditions, takes place in such a wa}" that the lyophobe groups are 
turned outwards. It is up to now equally uncertain why the removal 
of the moisture-resistance is effected by ammonia. It might be that, 
as mentioned above as being improbable for sand grains, the ammonia 
is physically absorbed on the humus covering. These ammonia films 
would immediately dissolve in water, and cause* the wetting of the 
soil particles. Consecjiiently the humus films could then be detached 
and dissolved by the resulting local conccjitrated ammonia solutions. 
In fact, soil treated with Nll^, when covered v/ith water, after some 
time acquires a brownish colour. That not physical adsorption alone 
comes into the question is jjroved by the fact that on boiling soil 
treated v^'ith in water, only about half of the ammonia rendered 
leinovable by distillation with oxide of magnesia is recovered. There 
may therefore occur, at least as Regards physical adsorption, a chemical 
reaction btdween ammonia and mould. If highly humus soils and 
pure sphagnum peat, all dried at 105^' to a constant weight n*act 
with ammonia gas under great heat, as we could establish, then 
th(‘oretically both jnocesses, chemical reaction and jfiiysical adsorp- 
tion may occur even though in our estimation the chemical reac- 
tion is moie probable. 

Unfortunately wc* iinist postpone^ our experinieiits with reference 
to tlie above matter until summer, on account of other pressing work, 
and above all, for lack of suitable material. Nevertheless it seems to 
us that our investigations up to now, which in every res])ect are only 
considered as preliminary experiments, show plainly that the vege- 
table humus coverings of the grains of soil jday, at least in many cases, 
a decisive part in the saturability of the soil concerned. And this 
result appeared to us suflicientl}^ interesting to warrant a prelim- 
inary communication. 

The treatment of the soil with ammoniac in the form of gas also 
appears to us interesting in another direction. In this connection 
we have investigations in traiu as to whether the adsorption capacity 
of a soil for NH^ can be a])plied to determine its humus contents, and 
whether eventually conclusions can be drawn from this on the na- 
ture or condition of the humus. We will report in due coiirse on the 
results of these investigations. 

R. Aebkrt and M. Kohn, 

Soil Science Instiiuic of the Ebersivalde Forestry High SchooL 
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ON THE LIMITS OF BIOLOGICAL INQUIRY 
IN SOIL SCIENCE. 


Some unknown cause ” — it would vSecni -- led GkorgKvS 
Vtu.E to the much challenged re^^iilts of his celebrated experiments 
establishing the remarkable gain of nitrogen which takes place dur- 
ing the cultivation of leguminous ])lants. 

The ancient world which lived - - and unavoidably so — in ignor- 
ance Oi micro-organisms was nevertheless aware by intuition that 
something must intervene befon' the indirect elements of nutrition 
could enter into the structure of the plant organism ; and while 
labouring under the disadvantage of the virtual impossibility, with 
the means then available, oi following the metamorphosis of alimen- 
tary mateiials in agricultural soil, it arrived at the assertion of the 
existence of transformations such as had effects of manifestly funda- 
ment al i 111} )ort ai ice . 

The im])orta!it subject of tlie fertilisation of the soil was really 
involved in the (jucstion. 

This subject deeply engaged the minds of students ; all kinds 
oi paradoxical theories wow indulged in by scientists ; feeling ran 
high between manuiacturers and dealers of manures. 

Theories of all kinds found acceptance, deriving life from organic 
matter, from a vital princi}ile, from humus, from nitrogen, from 
minerals. 

While this unknown came was for the “ vitalists who w^ere the 
most advanced section of the “ humists a transcendental one, if 
for them it was not necessar^^ to go much further than the vital 
matter of Treviranxts, for the true “ humists everything consisted, 
at most, in some physical and chemical actions, play of movements 
and attractions of masses or of elemental affinity. 

Even the ideas diffused with great energy by Liebig and de- 
fended by him against those who maintained theories on organic 
substances and nitrogen were not free from errors, some of a se- 
rious and fundamental nature. The relinquishment of experimental 
work in favour of polemics conducted with liveliness, not to say 
acrimony, led lyiEBiG to f orm that erroneous inference, w^hich consisted 
in attributing to the organic substance of the soil and manures value 
only such and so far as mineral bodies resulted as the final product 
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of its destruction. Reasons of space do not allow of the quoting 
of certain very striking passages in the works of I^iebig. 

Between 1 he premise that a successive series of crops impoverishes 
the soil and the conclusion that for a return to the fixed point nothing 
is necessary but the restitution to the soil of the elements of the plant 
ashes previously removed, w^e shall find that Rikbig interposes this 
scientific contribution : - Ammonia and the combustible substances of 
manures have a stimulating effect ; fallowing and tillage are of value 
for cleaning the soil of weeds or for Tiiechanical modifications of the 
soil ; organic substanc(‘s have no pow'cr of producing abundant crops; 
the action of stable manure depends solely on the mineral elenumts 
contained in it. For that reason it must be useless, or even harm- 
ful, for fodder to pass through the digestive system of animals ; stable 
manure was not indispensable to plant production ; and, in short, 
everything would be reducible for plants to the i)reparation and ad- 
ministiation of tabloids, just as has been prophesied tor the nutri- 
tion of Man, who is to be, in the future, a non-material being. To 
form an idea of the jdienomeua of capital importance wdiicli deve- 
lop in the soil and wdiich these theories completely ignore, it stilfices 
to go back to that biochemical cycle of phos])horic anliydride 
wdiich is made evident by our researches and in which is in\a)lved 
the active power of almost all mineral salts useful to the jdant 
15 )- 

The action of phosphorus in the soil is accomplislied in two 
opposite senses, namely nt passe.s fiom monometallic phosi)hate, 
through bimetallic, trimetallic phosphate and \dceversa. In the 
first case the action is physical and chemical, in tlie second case 
biochemical, both, one and the other, in a fixed correlation. 

Along with the interplay of the acids and acid salts of phos- 
phorus with the various bases of the soil, the micro-organisms cause 
an evolution in the organic substance of the ^oil, from wiiicli 
originate more or less conijfiex phosphorganic substances, acid or con- 
taining acid radicals which easily become free, and they too con- 
tribute largely to the mobility of the potash, lime, magnesia, 
iron, etc. 

Hence there are two cycles of the pho.sphorus in the soil : — 
the mineral and the organic. The extreme limits of the first are 
basic phosj)hate and acid phosphate. This once formed, and a 
certain proportion of basc‘S attacked, unless some factor maintain- 
ing the biochemical conditions of its existence intervenes with the 
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occurrence of chemical and physical actions, it returns to the inso- 
luble state. 

In the organic cycle, on the other hand, this retro-gradation does 
not take place ; and the phosphorated substance, more or less salified, 
soluble or easily soluble by saponification of the large nuclei from 



I'lC. 47 — Cycle of phosphoric anhydride 
m the soil. 


which it results, is to a great extent employed directly in the meta- 
bolism of new forms of life which succeed one another unceasingly 
in the soil. 

Moreover, continuous relations of transformations exist both 
in one sense and the otlier between the two cycles by which one 
form of phosphorus can pass more or less indirectly into the other. 
And, on the one hand, forms of autotrophic life, and on the otlier 
those of heterotrophic life intervene. By the one, mineral phos- 

6 — Agr^ inz ,, 
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phorus may at any moment pass from its circle into the organic ; 
by the other, on the contrary, it may return to the mineral state. 
But since the organic combinations of phosphorus constitute a ma- 
terial productive of energy, they tend to effect biochemical transfor- 
mations in the way of mineralisation wliich is agriculturally dis- 
advantageous ; however the opportrme provision of dynamogenetic 
materials interferes with the play of bio-reactions and leads to use- 
ful results. 

We are inclined to dispute the right of anyone to suppress, with 
or without Liebig, in the name of science and of the so-called results 
of practice, the fundamental function of organic matter in the econ- 
omy of the medium in which plants live. Nor can we admit that 
any one should endeavour to specify the contribution of science 
to agriculture by a simple mathematical relation such as : 

P A — O 

production = available food — opposing factors 

A biological phenomenon, one may say a complex series of biol- 
ogical phenomena relating to production, is not represented by any 
mathematical formula, either simple or complex. Besides it presup- 
poses that the environment in which plants live is so^nething fixed, 
unchanging and that the vegetable kingdom is directly dependent on the 
mineral kingdom. 

The real truth is that agricultural soil is not an unchanging 
entity and that between minerals and cultivated plants there is 
interposed such a complex series of phenomena and factors depen- 
dent on the new realm of micro-organisms as to make Liebig's 
equation appear an irony. 

Organic matter, considered as the stimulating force of the life 
which teems in vegetable soil and of its perpetual mutability, is 
evidently not the matter of Treviranus and of other “humists"' and 
still less is it that accessory or superfluous element which Liebig 
conceived it to be. 

To organic matter we attribute in agricultural economy a prepon- 
derant and absorbing function in the unfolding of that micro-organic 
activity which cannot be wholly suppressed and in the well ordered and 
useful action of the material suhstraiumy where these exchanges of mat- 
ter and energy take place whence the higher plant draws the very possibility 
of its existence — namely the soil. 

Our conclusion then is that the manifold forms of life may be 
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united under a single general conception of correlativity which cor- 
responds to the rea functional correlation {symbiosis), as it exists and, 
is every day more fully proved to exist, in Nature. 

♦ s|e 

The tendency for two or more elementary organisms to unite 
to form higher grades of individuality is clearly manifest in onto- 
genesis as in phylogenesis * between these organisms there exist re- 
lations of descendance. But where such relations are non-existent, 
there arises this new fact which originally formed the subject of 
niorphological investigation by 1)E Baky and which is called sym- 
biosis. 

A new chapter of the biological sciences w^as thus begun, to which 
as time went on a development brilliant beyond expectation was 
assured by the })r(^grc‘ss of lesearch : that, in general, of tlie relation 
between organisms wliich, governed by Ihe need of food, lead to 
recii)rocal exchanges of substance and therefore to more or less inti- 
mate relations, pacific or hostile. 

Tilt* tyjx* of nutrition known as saprophytic will be dealt with 
here under synibio/n nutntiun, wliich is iiitc*resting in itself apart 
from its characteristics, it is a phenomenon of extracmdinary 
importance in natural economy and, particularly, in the investi- 
gation of the soil. 

A primary distinction w hich has been made as regards life in com- 
mon is that of rnutualistic life and antagomstic life, according as the ex- 
change of matter takes place with reciprocal advantage, with one-sided 
advantage (commensalism), or with injury of one of the organisms. 

Antagonistic symbiosis, which is parasitism, is here considered 
as throwing light upon the other form of symbiosis w^hich is the 
true form and constitutes in nature the evolutionary fact while in 
sf>il science and agriculture it is a subject of study and a means of 
technical improvement. 

Between antagonism and mutualism there is no precise boun- 
dary, and through all the trauvsition states from the facultative to 
the obligatory, from variability to fixity, from one-sidedness that is 
of no conseciuence to tliat which is injurious, absolute reciprocity is 
ultimately attained, without excluding the phenomenon, perhaps more 
astonishing, of alternation between one and the other kinds of life. 

It used to be thought that pathogenic power, wdthin quantita- 
tive limits — varying between virulence on the one hand, and recep- 
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tivity on the other — was a characteristic i)roperty of certain species, 
but this theory is not now^ generally held, while the view is gaining 
ground that certain species, essentially saprophytic, are forms 
capable of developing a pathogenic power. 

Indeed, the power of adaptation among microbes is ver>' great 
and h this is easily established in the case of the antiseptics, it is 
presmned that it can be verified also against the antibacterial actions 
of the humours and cells of tlu^ iiost organism. With the alter- 
nation of the conditions of occurrence of acd:ivity of one or other 
organism may come alternation of the two regimes of life with 
opposite characters ; and hence the mechanism of mitrition becomes 
extraordinarily instructive. 

The contra.sting pla)’ of actions and reactions between the two 
organisms only begins when the sapro])h\de becomes an epiphyte. 

The phenomenon is also more inteiesting when the number 
of the individual epipMles increases and they become endophytes. 

Thus one passes to still more advanced stages ol infection and to 
still closer relations of conunensalistic and mutualistic vSymbiosis. 

It is a very instructive fact that the attack of Rhizoctonia is 
essential for the germination of the greater number of the orchids, 
the infinence even persisting on the later development cansing more 
or less profound manifestations and mor])hological changes ; but 
the examples of relations betw^een vegetable organisms of different 
nature, phanerogams and cry])togams, espc'cially fungi, are varied 
and numerous, a striking example being that of the mycoyhizae. The 
phenomenon of the mycorhizae constitutes in fact one of the many 
cases of struggle between a given organism and a parasite which in- 
vades its tissues. Phagocytes on the one hand and anti-bodies on 
tlie otlier, it may be supposed that they would enter into play in 
the mechamsm of nutrition of a large number of plants wliidi, while 
they hold the invader in check, avail themselves either of tlie material 
constituting its bod}^ or of its functional character. And this under 
conditions of an unstable equilibrium, which, while normal and in- 
defectible, is still the resultant of many conflicting forces, such as 
may on the one hand work or improvement but on the other have 
the power to bring about vital destruction. 

» * 

But the physiological research on entomophytic fungi, begun 
about 1900, would lead, as regards the association of bacteria with 
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the higher plants, to an order of ideas diametrically opposite to 
that held in relation to the jnicio-organisms when they invade the 
organs of a plant. 

The notion of pathogenic agent has been contrasted with the 
clear demonstration of the distinct tendenc)^ which orgariisms have 
to ntilise the nseful physiological work of symbiotic micro-or- 
ganisms. This fact is demonstrated by the forms of Isaria and Bo~ 
tryiis in the larvae of wood-eating insects (Fortier), by bacteria loca- 
lised in the blind diverticoli of tlie middle intestine of the larva of 
the olive fly (Petri), by the photogenic bacteria contained in spcT'ial 
organs of many luinimnis deep-sea fish or other foi ms of life (Pikran* 
TONJ), etc. 

The conception of phvsiolog cal micro-organism is thus formed 
and enters also into thc' stnd}^ symbiosis in plants, marking the 
beginning of a series of vors interesting enquiries. 

The 1)011(1 between bacteria and leguminous jilants was carefully 
studied, but outside this case winch was considered rather unicpie than 
rare, an>' schizomyc(‘ie which might attack a higher ])lant was 
judged to be some kind of infective micro-organism or other, Idle 
researches of VON Faber on M xcobaifenum ndnaccarnm in the genus 
Pavetfa, of Miehic on the bacteria foliicola and repens in Ardibta crispa, 
of Georgewitsch on the leaf nodes of Ktaussia jlorihunda, of Cauda 
on Bac. cruci ferae and linalh^ the author's own researches on the root 
bacteria of Diplotaxis erncotdes and of Calendida oppcinalis, all mark 
a highly important change in thc direction of the enquiry into 
bacterial symbiosis in plants. 

Investigators of the biological significance of the union of a 
bacterium with a plant limited themselves to determining if such 
union constituted, or not, tlie medium for the utilisation of tht^ ele- 
daental atmospheric nitreygen. Does the bacterium fix the nitrogen 
01 not ? ; and the discussion ended there. Tins question is not, how- 
ever, a main consideration, as we have maintained and now maintain 
that, in symbiOwsis, not merely" a single function, such as that of as- 
similating nitrogen, but many functions may be performed by one 
of the partners. In the cases investigated it was possible to prove 
that there was secretion by the bacterium of proteolytic and am> lo- 
lytic diastases, by wdiich the circulation of nitrogenous substances 
and carbo-hydrates in the body of the plant may be greatly in- 
fluenced. 

It is, accordingly, imdoubtedly desirable to take wider views in 
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regard to bacterial symbiosis in the higher plants and this convic- 
tion has been confirmed by further researches, whereby it was pos- 
sible to ascertain the presence of bacteria in the roots of a great 
number of phanerogams 

Bacteria have been found in Car^mphyllaceae, Chenopodiaceae, 
Compositae, Crucifeiae, luiphorbiaceae , Gramineae, Labiatae, Mal- 
vaceae, Bapaveraceae, Poligonaceae and vSolanaceae , diffused in the 
thickness of the cortex, in some cases in the outermost zone of the 
bast, in the intercellulai spaces and even in the interior of the cells ; 
this occurring in 75 of the species examined and in sucli numbers 
as to exclude all possibility oi accidental presence 

Tile presence of these bacteiia may liave been non-essential but 
in vie^^ of the physiological conditions of tlie subjects examined it 
was doubtless advantageous ; and in this senst. we have deseiilx-d tlie 
fact as normal. 

To this form of union between green plants and bacteiia, newly 
discovered, we have given the name “ baticrioriza ' baeteriorhiza 

The infection -- if it is ])ermissible to call it so — is limited to a 
well defined zone of the root, namely the cortex and the outermost part 
of the bast, indicated as the symbiotic region or the zont of occur- 
rence of these inter-relations of the common life of the dillerent or- 
ganisms ' bevoiid that zone no more bactcTia arc tractable, and in 
the so-called mctasyinhiotic region is begun the biophysical and bio- 
cheniica evolution of the .useful and useless piodiicts of then cumu- 
lative metabolism 

That the forms giving rise to this “ baeteriorhiza " should consti- 
tut(‘ a single lived species, whether for a given family or a given 
group of plants, is inadmissible. It is probably a question of physio- 
logical types. 

Some stocks, behaving functionally in a similar if not identical^ 
way, diher by the intensity of the attack it is a case, so to 
speak, of iiiicro-orgaiiisms of the same functional type , though it 
is not ver} easy t o say wdiether the similarity is an original or an 
acquired characteristic. 

In the case of other stocks which show more marked difier- 
dices of functional activity it is doubtful whcdlier the} should be 
attiibuted to difterent spc^cies, which, happening to find themselves 
in identical conditions of life, have come to show the same activity 
in a greater or less degree. 

In the first case we have phenomena of adaptation in divergence , 
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in the other in convergence and, this, with varying degrees of 
divergence from a common stock of origin or of approach in similarity 
made by a number of originally differing types : in either case 
that equilibrium which is the condition of bacterit)rhiza rc'sults 
from it. 

The accompanying diagram will make this clear (Fig. 48). 



Fig. 48. — Duigratri of the adopt ation of forma 
in “ bacteriorliiisa ”, 


The individuals of species A, in unfavourable struggle with the 
physiological activities of the jdant, adapt themselves to a limited 
extent and in small numbers to the conditions of life of the sym- 
biotic region into which they have penetrated; and while one part, 
indicated by the arrow a, enters into symbiosis, the greater part avoids 
adajjtation exliibiting abnormal characters, as indicated by the ar- 
rows h forming tangents to the ultra-symbiotic region. 

The individuals of the different species B and C, undergo this 
adaptation more easily, and even if to a certain extent they follow 
the part marked by the tangential arrow By for the most part 
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they come out victorious in the struggle with the plant which is 
their host, as indicated by the numerous arrows, drawn into the 
orbit of its functional activity, assuming mori)hological and physib- 
logical characters to a great extent similar and determining the 
bacteriorhizical equilibrium. 

The sectors cross-hatched indicate the reunion and super- 
position of influences of the symbiotic individuals of all the species 
A, B, C... which re-inforce each other's value. 

sjs He H: 

In typical mutualistic symbiosis alimentary exchanges take 
place directly between the organisms thus united ; but very similar 
relations may exist without any morphological bond, so that a 
greater or less reciprocal dependence may arise between two or more 
sc^parate organisms. Hence the distinction b€‘tween conjunctive and 
disjunctive symbiosis. 

Disjunctive symbiosis has not yet been duly considered, except 
from a general and speculative stand point for sojiie limited cases. 
It deserves, however, a much fuller investigation, since it does not 
fall within the scope of this article to consider the cultivated plant 
in itself, as did the '' humists and the inineralists ”, but in inti- 
mate connection with all tlic biological environmental factors in- 
fluencing its growth, and in particular micro-organisms. Disjunc- 
tive symbiosis conduces to the formation of food material ; it in- 
ditces changes in nutritive soil and in the surrounding medium ; 
it determines specific actions of certain products and of certain 
secretions. Thus unassiniilable substances become assimilable ; and 
while toxic secretions or elaborations of certain subvStances deter- 
mine the occupation of the soil as between competing forms, other 
products render possible catal>i:ic or chemiotactic influences or 
exercise a stimulating effect on exchanges of matter in very many 
lower and higher forms of plants. Numerous observations have 
abundantly shown that in the environment surrounding the root 
are evident, more or le.ss intensively, attractive and selective influen- 
ces of micro-organisms, the micro-flora tlius appearing more nume- 
rous and more active. This peculiar environment we indicate as 
” rhizosphere ” On the other hand it is evident that throughout the 
whole depth of cultivable soil, not directly in contact with the root, 
in relation to the proportion and composition of humic matter certain 
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Temarkable and continuous relations of functional correlations are 
established in the micro-flora, such relations contributing more or 
less remotely to the metabolism of the higher plant. 

There arise in such a way, between micro-organisms combined 
effects of great importance ; efiects vsimultaiu^ous or successive, 
distinct or combined ; with final results defieiuling more often 
on multiple and variabh* conditions, always self-regulated. And, 
as in any specified onranism, functioning occurs as the result 
of interaction of elements diilering in form and function, so in the 
great folymorph colony, as which it is desirable to considti edaplion\ 
the great organic laws of tlie division of jdiysiological labour and of 
correlativity are undoubtedly at work. The coin'eplion of agricul- 
tural soil, as a living 'unity which has been ours for a long time, lias 
found confirmation in successi^a^ r<‘Searehes antbdill appears fully 
justified. 


lint the combined influences do not and could not sto]> at the 
dividing limit between the e^ternal viediuni and the internal medium 
of the plant, 1 c. at the cell wall of the root hairs. The> find their 
complement in the diosrnotic exchange^ which take ])lace through 
the cell wall ; so that with th(^ continuit\ of the anatomical elements 
of the root and of the rhizosjfliere, corres}>onds afunctional continuity 
which starting from the disjunctive microbe, may tie considered as de- 
veloping up to the elemental y green organ. 

We have been able to show how tlie green plant modifies va- 
riously and considerably the environment of the micro-organisms in 
humus, bringing about in them a selection, which is reflected directly 
in the principal miiuobic functions of the soil and. conse(|Uenllv, in 
the functioning power of the plant itself. 

Plant and micro-organisms therefore lend alike towards that 
functional equilibrium which, while subordinate to necessary and 
sufficient condition of tlie nutritive phenomena, even withoid con- 
junction, seems characteristically a form of symbiosis the first step, 
that is, of specilic relations between stqierior and inferior organisms 
in the soil. 

Such relations may exist for each group of allied plants, in 
a defined area of soil w^hich w^e liave called the edax-ihosphere 
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As the filial, elemental} limit of phenomena of correlativity and 
therefore of the ^cale of all the s3nnbiotic relations is to be considered 
the chhnoplasf and it is with its functioning, directly bound up with 
the edaphospheiCy that the circle of the general evolution of matter 
in Nature is closed 

If HC indicate b} the teim “ histophere ", the internal environ- 
ment of the plant where conpnicti\e svmbiosis can take place, we 
obtain the accompanying diagiain (Fig. 49) 

The " edaphospliere ", that i'> to sa} the nutritive sphere of 
the soil, which teems with micro-organic Hie at the expense of the 
humic and mineial sul)stan- 


ces contained in it, — the 
seat for that reason of in- 
cessant biochemical chan- 
ges, by wliich matter is 
made soluble and induced 
” is tributary to the " rhi- 
zos])liere " that is to say to 
the vSphere of soil adjacent 
to the roots of a plant 
with chlorophyll, where the 
micro-organic development, 
influenced !)>' the osmotic 
exchanges dei)ending on root 
absorption, is increased and 
made selective. 



Fig 49 - Simplified diagram of the relations 

between tlio mifro-organiyms and the given plant. 


The " rhizosphere " in its turn is tributary to the " hislosphere 
that is to sa} to that area of the root tissues in which bacterial forms 


and fungoid forms assume close and direct relations of morphological 
and functional correlativity, so that such forms may be considered 
as having come to be pail, in a special state of eqmhhnum, of one 
single organic entity, individualised in the harmonic complex of 
the absorbent, conducting, assimilating, and reserve systems of the 
plant. 

Direct relations of the edaphosphere and of the rhizosphere with 
the chloroplast itself are not however to be excluded (indicated in 
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the diagram by tracings t and 3), since they de])end on two facts 
of capital importance : — that the cdnphosphcrc and the rhhosphere 
constitute the source, perhaps the most important source, of carbon 
dioxide for the plant and the histosphere is part of the organs of syn- 
thesis of the complex substances. 

There are terrestrial plants ‘clyuI aerial plants - aerial, in the sense* 
that they have a crown of folieige and S])read their branches on high, 
utilising the smallest (juantities of carbon dioxide ; wJiile the 
others, accustomed to higher tensions of this ga^, remain low, creep- 
ing and with thick leaves and utilise directly the carbonic dioxide 
which is fornu*d in the soil. The gas in fact circulates from the 
atniOvSphere to the soil and from the soil to the atmo.sphere, meeting, 
in both passages, defined organs of synthesis and of transformation 
which are in the histosjdiere. 

It follows that it is indisi)ensable to consider the necessity of en- 
couraging such gaseous exchange wiiich, in conjunction with the 
complex of tht* ver\ imj)ortant jdienoniena above descri})ed, neither 
humists nor uiineralists took into consideration ; sometimes they 
had no suspicion of it, and at other times denied it in more or less 
good faith ! 


* t- 

W'e may summarise, thus, in the accon]})anyiiig diagram (Tig. 18). 

The diagram sliows jnaniarily the edaphosphere, the general 
sphere of elaboration of the foods for the ])lant. 

It ineludes immediately the rhizos])hcre, the pailictilar sphere of 
elaboration of the actual foods, in v\ hich the processes become more 
active and selective. 

We pass next into the internal environment of the plant distin- 
guished in the htstos])here and in the ultra-symbiotic region. The 
attack of the symbiotic bacterium is limited to the histosphere where 
it succeeds in finding its conditions of equilibrium. In it are realised 
three different degrees of conjunctive symbiosis : — 

(1) bacteriorhiza (Pkrotti) ; 

(2) mycorrhiza (Trank) ; 

(3) Or^anorhiza (tubercles, mycodomazi, bacteriodoniazi) . 

In the meta-symbiotic zone the tissues of the plant are immune 
from the attack of any micro-organic form wdiatever and in them 
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are elaborated the products of the separate activities, as conjunc- 
tive activities of the symbiotic organisms with the centre of gravity 
of the phenomena, the assimulating organ — the chloroplast. 

Taking all these facts into consideration, the limits of the bio- 
logical enquiry in soil science are easily perceived. 



Fi(. 50. — General diagram of the bvmbiotic relation'- in Natuic 

with reference to the nutrition of plants. 


The organic world cannot be conceived as re‘>ulting from distinct, 
and perhaps not e\'en from fixed units. Every phenomenon is the 
consequence of another vital phenomenon which has preceded it : 
thus a form linds its reason for existence in another form — apart 
from the question of origins which does not concern us here. The 
cultivable soil is thus considered as a living unity, with its ske- 
leton, more or less broken down, and its morphological elements, 
more or less differentiated — the whole in the most harmonic com- 
plex that can be imagined. 

No absolute and crude separation should be made, as is done 
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in the technical operations depending on our theoretical speculations, 
between one element and another which in Nature exist in a fruit- 
ful correlation, nor is such separation intended here. 

Therefore the biological study of the soil should pass on beyond 
the limits of the edaphos])here to the more intimate limits of the 
histospheie ; from the microbe scarcely influenced by the surplus 
products of the life of a determiiu‘d si^ecies, to the microbe which 
has found its wa}" into the convolutions of the structural joints of 
the green plant until that condition of equilibrium is reached which 
binds them more or less indissolubly togt'ther. 

Ajid thus the chloroplast is reached, the ultimate expression 
of the activities of syntliesis which in conjunction with the opposing 
activilic‘s of anal3^sis conslituie the tangible aspect of that eternal 
intei'])lav which is life, the succession of all lives. It was thus justh^ 
resolved to include iii the general theor^ of soil science, the section 
of ])lant physiology. Human thought moves by induction and by 
deduction ; science progresses with analysis and with s^uithesis. 
Kvery time that in the hi store of physiol ogv, as of science, one or 
the otlic'r of th(‘ metliods is observed to ])revail, the results prove 
fallacious. Progress is onl} there, vvhere dednetion is blended with 
induction and anahsis harmonises with synthesis, bet us conform 
GUI encjuiry to this criteriuni at the same time renderiug homage 
to the vsupreine law' of th<‘ indestructible harmony of Cosmos. 

R. Perotti, 

of the Royal Laboratory of Agricultural Bacteriology 
and of the Roval University of Rome. 
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THE CARRASCO-PLANGHER 
APPARATUS IN SOIL ANALYSIS. 

The Carrasco-Pi^ancher (i) ai)para- 
tusfor the elenieiitar}^ analysis of organic 
substances has x:>roved of great service in 
this Laboratory of Agricultural Chemistry, 
where for some years it has been used 
for rapid determination of organic mat- 
ter in the soil. 

It would therefore seem not out of 
place to direct attention to its utility for 
cliemico-pedological purposes and to give 
an account of certain modilications made 
in the apparatus, to render its construc- 
tion and use easier and more certain* 

The a])paratus (Fig. 19) consists of a 
tube ^7 of transparent quartz closed at one 
end, of an inside diameter of 25 mm and a 
length of 240 min. The tube is closed b^’^ a 
rubber stopper c, which is ])erforated b}*^ a 
metallic tube h of nickel, bearing on the 
one side a rheo})liore g and on the other 
a pipette h which conducts the combustion 
gases to the absorbing ap})aratus. Through 
tills tubing ])asses a small quartz tube 
d, of an external diameter of 5 mm, and a 
length of 280 mm. The upper end of 
the quartz tube terminates in a bulb n, 
which isolates this metallic part from a 
second tubing c, also of nickel, furnished 
laterally with a rheophore I and internally 
soldered to a silver wire m of a diameter 
of 1.5 mm., which runs through the whole 
length of the lower metallic tubing and 
the small quartz tube. The two sets of 



tubing and the upper end of the small pia. 51 — The carrasco-pian- 


quartz tube are held together by a rubber 
tube /. 


CHER Apparatus lor the elemen- 
tary analysis of organic substan- 
ces in the soil 
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To the lower end of the silver wire is attached, by means of a 
platinum joint, a resistance coil o of platinum of a diameter of 
0.35 mm., wliich is wound in a spiral on the outside of the small 
quartz tube until it reaches a second platinum wire iy soldered 
internally to the lower metallic tubing (2). 

The analytical process for the determination of the organic mat- 
ter in the soil is as follows : — Gm 0.5-5 soil (to set free about 
gm. 0.2 of COg) are mixed in a mortar with gm. 1.5-15 of oxide of 
copper and with a little chromate of lead placed in 
the quartz tube. 

If the soil contains carbonates it should be subjected to a pre- 
liminary treatment vdth warm dilute phosphoric acid, so 
as to drive off the carbon dioxide of the carbonates. 

The stopper is fastened and the spiral is heated red-hot, then the 
Carrasco-Plancher apparatus is connected with the absorbing 
apparatus ; the current of oxygen is passed, heating at the same time 
the lower end of the quartz tube with a Mecker lamp. 

Combustion is completed in about half an hour. A carbon con- 
tent of 58 % is attributed to the organic matter in the soil (humus) ; 
multiplying the weight of the carbon anhydride by 0.273 we there- 
fore get the organic carbon, and by 0.471 the organic matter in 
the soil. 

Pericle Parisi, 

of the Laboratory of Agncullural Chem%str\ 
of the ( Regto Isiituto supertore agrario )> 
of Mtlan, 


NOTES. 

(1) O. Caiurasco and G. PrANCHER. — On the new Carrasco-Piancher 

method for determining the carbon and hydrogen in organic matter 
by means of electric incandescence. — Gazzetta Chi mica Italiana, 
XXXVI, 1906, pp. 492-504. 

(2) The apparatus is made by the firm Angeix) Eivraghi. Milan (28), Corso 

Como, 9. 
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Absiracts and Literature, 


General. 

Moor Science. 

Bueow, K, V. Moorkunde. 142 pages. 20 illustrations. Sanmilung Gosclien. 
Vol' 916. Published by Walter de Gruyter and Co., Berlin and I^eipzig, 1925. 

The object of this manual is to state within definite limits and with 
reference to practical requirements the main principles of moor science 
so far as they can be said to be established. This is acliieved in a commend- 
able way, all purely theoretical or debateable subjects being omitted. 

SCH. 


Exact Soil Cultivation. 

BmoirsTKK H. Die exakte Bodenwirtschaft.. A text-book for students 
and practical farmers. I’ublished by Willi. Gotti. Kom, Breslau. 

The author has made soil cultivation the basis of a system of 
farming and exj)lains in this book, basing his statements on his scientific 
expeiience of twenty years, the co-ordination of all the principles 
of "'his exact soil cultivation and the interaction necessary to bring 
about those high cro]i yields required by the needs of the present day from 
the farmer and from the farmland. Tht- marked successes achieved by the 
author in the capacity of agricultural consultant, together with the prac- 
tical advice he gives for securing large crops with comparatively little ap- 
plication of labour or fertilisers and a minimum of seed, give this book great 
value as indicating new departures in agricultural science. 

SCH. 

The Methods of Geology as a Historical and Biological Science. 

WAi/nrKR, Johannes. Pasc. 1S3 of the " Hun(J})uch der hUdovisckc^i 
Arbei Ismethoden (Bb ABDERiiAirnKN) ” Part X, 5. js illustr.itions. i Table. 
Pubhshed by ITt) an and Schwarzemberg. Berlin- Vienna, 1028. 

This well-known writer gives in this work a comprehensive review of 
the process of formation of the earth’s crust, as revealed by the rocks and 
the fossils found in them, as well as by the earth forms, both tectonic and 
superficial. Sch. 

Problems of the Earth and their Solution by the Law of Transforma- 
tion of Energy. 

ZUNKKR F. Published by the Journal Der KuHurU^chniker ” 0 illus- 
trations. 1925. 

It is impossible to review, or to discuss critically in the short space 
available, this book, dealing as it does with the important problems of the 

7 — Agr. ing. 
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origin of the earth, but very careful study may be recommended of a work 
which goes so deeply into these scientific questions. SCH. 

Soil Phvsios. 

Alkali Soil Investigations. Origin of Alkali Soils ; Physical Behaviour 

under Treatment. 

JoFFE J S and McIyKAN II C Soil Sc/ctJCi , vol XVIII, no. i, pp 13-3O, 
Baltimore, iqzp 

With due regard to the views of other workers the authors discuss 
the problems and the treatment ol alkaline soils. The effects of the treat- 
ment of alkaline soils with ahiui and with peat, and the results of the 
oxidising action of sulphur, are discussed, particularly with legard to the 
rise of capillary water in the soil h. G. 

Contribution to the Knowledge of the Physical Properties of Soils. 

SoKOnowSKi H N and LUKASCiiKWiTscn K S {CotniiinriUMtion from 
the Tyaboiatory for Soil Science of the Moscow AEricultiiial Academy) 

Uspeefn A^ronomii. — ProgrCvSS of Agricultural Science (formerly 
Izwesti'ja Selsko-chos'jaistwenno] Akademii Yearbook of the Moscow Agri- 
cultural Academy), Vol I, pp 47-5^, 1023) 

The purpose of the investigation was to find the influence of salts on 
certain properties of soils. The experiments ol X, K. Gedroiz (i) and 
A. N. SoKonowsKY (2) have clearly proved that in this case the effect is 
not due to the salts theipselves, as was formerly supiKised, but to the cat- 
ions absorbed by the soils. Thus the phenomena which we arc investigat- 
ing are closely bound up with the absorbent powers of soils. 

In our experiments, 50 gms. of tscheniosem (from the Kharkov Exper- 
iment Station, upper layer, 0.20 cm.) was placed on a funnel and washed 
with one per cent, normal solutions of NaCI, MgCh, FeClg and with 
0-05 % noimal solution of HCl (after Gedroiz). This w<ishing was con- 
tinued until the filtrate no longer gave the Ca reaction, and in this way the 
soil samples were saturated with different cations. During the filtration 
of the FeCl^ solution a change of colour from yellow to red-brown was 
noticeable. 

The soil has thus a considerable (catalytic) accelerating effect on the 
reaction EeCl^ + 3 (OH3) -t- 3HCI, The excess of reagents was 

removed from the sample by washing, but in the case of samples treated 
with NaCl and NH^Cl, as it was not thought possible to use dialysis, the 
excess of reagents was removed by washing on a parchment-paper fil- 
ter under diminished pressure. But it proved impossible to remove the 


(1) Russian Journal of Fxpertmental Agricultural Science 1908-1923 

(2) Moscow Agruuliural Academy 1919, Intern. Mitt f. Bod. 1923; Journal of 
Experimental Agricultural Sitenie 1921-1923. 
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last traces of NaCl as the filtration through the parchment-paper soon 
stopped. All samples were then dried (at R). 

The soil samples had the following appearance : those saturated 
with Na and NH., were 1 ard, compact lumps, and the samples saturated 
with CaCL and MgCK solutions and particularly those sami>les treated 
with FeClj and 0.5 normal HCl were loose and crumbled easily. At the 
same time and for comparative purposes a sample was prepared which 
had been washed with distilled water only and dried. 

In the pressure-resistance experiments it was found very difficult to 
prepare test sani])les (test-cylinders) which would give, on crumbling, 
comparable numbers. At last, to ensure a uniformity of the test samples 
we used the following method ; 10 gm. of soil, rubbed into a fine powder, 
were poured through a wide funnel into a glass-tube (6 cm. long and 
2 cm. wide), particular caie being taken that the upper surface should 
always be horizontal and the tube had been lapped with the finger. The 
soil samples thus ]>repaied, were then saturated with water through ca- 
pillary action and pushed out of tlie tube by means of a wooden piston 
The soil cylinder was cut to about 3 cm. length, dried at 100^ and crushed 
on Prof. Williams' a])paratus. The following results were obtaiued : “ 

Com])lete crushing of normal soil samples ; 

7>05 i i ^.40 I ^^-^5 kg. Mean 8.54 kg. Amplitude 15 %. 

We i.ilso pre]iared test cylinders of soils, which had been saturated 
with different solutions by ine<uis of the above mcth(Kl, and also determined 
their resistance to pressine. 

The capillary rise of water up to a height (if 3 cm. took place in the 
different cylinders with different speeds. 
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As the soil samples saturated with Na* behaved very peculiarly while 
saturating with water, the water becoming strongly coloured by dissolved 
humus, a different method had to be to devised for their preparation. A 
glass-tube was therefore filled with soil saturated partly with Na* and 
partly also with tschernosem which had been kneaded with water (after 
Atterberc). 

The soil cylinders prepared in this way were dried at the ordinary 
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temperature in a vacuum desiccator over concentrated sulphuric acid, all 
changes which high temperatures produce in soil colloids being thus 
excluded. (The resistance to pressure of normal soil samples dried at 
100^, was nearly half that of samples dried at ordinary temperature). 

With the apparatus of Prof Wieuams we obtained the following 
results as to the resistance under pressure of our different soil samples : 
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Taking the resistance to piessuie of a nonnal sample of blatkearth 
{ti>chernosem) as loo, we get for the soils satin at ed with different cations the 
following numbers : 

.Saturated with , . . Ke IT Ca M'j Nir 4 Na 

Resistance to pic'ssuie . 70 i8o t|o ^ t4o 


In the action of 0.05 u. HCl we are undoubtedly dealing with the 
influence of the H on the soil colloids as well as with the inliuence of the 
Fe‘" extracted from the soil. 

Only in this way can we explain the remarkable similarity of the 
results obtained in the case of soil samples treafed with either 0.05 n. HCl 
or i.o n. PeCl3 solutions. In both cases not only the Fe'“ ion but also the 
iron oxide soil is active, and the coagulating action of the latter is not 
removed even on washing with soda. 

We have also determined the plasticity and the capacity of our soil 
to be rolled oul . The samples saturated with Na* gave on rolling a thin, 
elastic ribbon which could be bent very easily, while the soils saturated 
with Fe •* gave, on the contrary, very fragile thick cylinders. The normal 
sample and those formed with soils saturated with Ca ', Mg" and NH4' 
were average in this respect and no noticeable differences were remarked 
among them. 

Similar results were obtained in the water-content determinations 
when the limit of rolling has been reached. 
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Soil sample saturated with 1 

' Na* 

1 Norma 1 ! Ca- 1 

sample | • | j 

Jig" 1 

Fe- 

Water content (Lbnit of rolling) .j 

21.9 

1 1 ' Q 1 

1 23.1 ; 27.1 1 27.8 

28.3 1 

1 

28.8 


Summary: --- 

(1) The absorbed cations have a different effect on the physical 
properties of the soils which absorb them. 

(2) The resistance and ]dasticity of a soil aie increased by replacing 
the absorbed Ca” by Na* somewhat less so, if re]>laced by NII^- But if 
the Ca" ion is rej>Iaced by Fe‘*' these pro})erties are not very strongly 
marked. 

(3) The capillary properties of and the rise of capillary water in 
a soil are inversely iuoj)ortional to its resistance to crushing. 

ArnTioFS. 


The Mechanics of Earth Structure from a Soil- physical Basis. 

'rEKZAcan K pages'. 05 illusOalJoiib Piihlished hy PiMu/ Dtaili eke, 
Iv^rpzig nnd ViLiina, Jo-S 

Thi‘^ work is of greater value to th'* soil seieulisl Ilian itu^ title would 
seem to indicate It is b<ised on A. ATTERUiCRits researches into the 
physics of the soil, but it also contains the lesnlts of the author’s own re- 
searches in the same subject, which undoubtedly constitute a contribution 
to science. 

This a]>]>lies particularly to the following chapters : vStrncture <uk 1 
pore volunies of soils ; theniial ])ropcrties of soils ; consivSteiicy and co- 
herence of soils ; the fiictional forces in the soil ; the caking tendency in 
bimling soils ; the water content of air free clayey soils, as a function of the 
loading of the soil surface ; the relation between loading and the pore in- 
dex of vSands when there is no ]>ossihility of lateral ex2>ansion ; the adhesion 
of binding soils; the relations between the tenacity indices, the internal 
pressure and internal frictional resistance ; the permeability of soils ; 
the statical effects of running groimd-water ; the capillary rise of soil- 
waters ; the evaj>oratioii of the soil-waters from the surfaces of cla}" 
layers ; the thermodynamical equation to express the time course of hy- 
drodynamic tension phenomena ; apjiroximations for the nutiK^rical treat- 
ment of tension balance in binding soils. 

The last two cliapters on '' soil statics '' and on the soil as building 
land are of sjiecial interest to engineers. 

A brief mention only can be made here of this important work, wtiich 
contains the tabulated results of numerous experiments. It shoiiki be 
in the hands of all soil scientists. 


I. Stixy, 
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Chemistry and Agricultural Chemistry of the Soil. 

The Estimation of Nitrate Nitrogen in Rain-water, Drain-water and 

in the Soil, 

Hansen F. Oin Besteiimielse af Nitratvalstof i Regn valid, Dranvand 
og Jord {Tidshnjt /o; PJaiileavl, Vol 32, p 6<)-iio, 1026). 

The author has investigated the different methods of nitrate nitrogen 
estimations and recommends the “ Devarda " method, in the modified 
form, as devised by the chemical laboratory of the Rothamsted station. 
The Phenol -sulphonic metliod gave too uncertain results. No doubt, for 
rapid estimations, the phenol method is the best, but to get accurate 
results not more than o.i gm. of nitrate should be used, and the results 
obtained should be corrected by the formula 

N “ 1.06 N (found) + o.J3>. 

The investigations show that the nitrate concentration of drain -water 
is largely infiuenced by the precipitations. The nitrate concentration 
falls very considerably after a heavy rain <md lises to its normal value in 
dry weather, until fresh piecipitiilion again disturbs the e(j[uilibrium. 

This article is a communication from the Askov Kx|3eriment Station, 
where the laboratory analyses of soil saiiijdes pro\'e thal nitrification 
is more intensive on plots treated with stable manure than on those tiealed 
with artificial fertilisers. K. A. Bondoref. 

Comparative Experiments on Different Methods of Estimation of 

Phosphoric Acid in Soils. 

Hiss INK D J With collaboration ot 1)i-kker M (Vergelijkend oiider- 
zoek van eenige niethodeii ter bepaling \aii het gehalte aan pliospliorzuur 
in de grond. IHiblislied by the Lmidbouwkundi^c ()nderzocktnp;cn dcr 
Rijkslandhouwprool!>tahofi'>, No. XXX, pp. 142-161, IQ25. 

Three typical soils were chosen (clay soils with diifeient contents of 
humus) and their phosphoric acid content was determined by a large 
number of the usual methods. The following are the conclusions drawn 
from the results obtained. 

(1) The separation of silicic acid has no influence on the results, 

(2) In the ca.se of not heating to a led heat, the fact of destruction 
or not of the dissolved organic matter present in the soil is of great impor- 
tance in the detennination. 

(3) Heating of the soil to red heat gives in all cases and with all 
methods higher figures. 

(4) In the case of soils not heated to a red heat w^here the organic 
matter has been destroyed, the nature and strength of the acid, the quan- 
tity of soil used and the length of boiling are of the greater importance the 
more humus the soil contains. The importance of these factors is slight 
in the case of soils healed to redness where the boiling has been continued 
for some time. 

After a critical review of the data obtained the following two methods 
A and B were adopted, 
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A. Determination of the phosphoric acid soluble in acid, 

12.5 gm. of air-dried soil were rubbed to a fine powder and heated to 
redness in a platinum dish over a small flame for 5 hours, stirring it from 
time to time. The soil was then transferred into a 250 cc. flask and shaken 
up with 150 cc. of HNO^ (i^-5 %) and then heated in a glycerine bath 
for 75 minutes to a temperature of 1050 C, the flask being shaken from time 
to time. When shaking the flask the glycerine in the bath was diluted with 
a little water. After the heating is completed the flask was cooled and the 
5 cc. of cone. H.SO^ were added and the flask rapidly cooled. The flask is 
filled with water up to the mark, stirred and filtered. 50 cc. of filtrate are 
next taken and the phosjAioric acid is determined by lyOKKNz’s method 
by adding 50 cc. of molybdenum-sulphate reagent, and, after allowing to 
stand over- night, filtered through a Nktttiabek funnel. The residue is 
washed on the funnel with NHjNO. and acetone and dried for half-an-hour 
in vacuo. The volume of the soil is taken into account. 

B. Determination of the phosphoric acid soluble in citric acid, 

55 gm. of .soil, air-dried, finely powdered, but not heated to redness, 
are digested at room temperatiiie in the course of 48 hours, with repeated 
shaking, with 500 cc. of a 2 % citric acid solution. In the case of soils 
containing CaCOj 500 cc. of a .stronger citric acid solution were used. 
200 cc. (in the case of soils with more than 5 CaCO^ only 100 cc. 
of soil were used) were then evaporated in a porcelain evaporating 
dish on a walei-bath and to oxidise the citric acid 5 X 10 cc. of NHO^ 
(sp. gr. 1.4) were added. To prevent s]>lashing the water-bath should 
not boil too vigorously. The residue is dissolved in 10 ccs of 10 % HNO^ 
and in some hot water and filtered while still wann into a beaker, and 
evaporated to about 15 cc. on a w'^ater-bath. 35 cc. of a H^SOj-ITNO^ mix- 
ture are added (Lorenz) and while the solution is boiling the P .O., in it is 
precipitated by the addition of the molybdenum -sulphate reagent (Lorenz). 

The relative solubility of the P.O, is equal to B : A. 

V. d, S. 

Investigations on the Influence of Calcium Carbonate on the Reaction 

of a Soil. 

Jp:nsKN Tovborc'. S (TTndLa.sge]s(‘ (>\er Kaleiinukarhoiiats Rtaktions- 
aiidrcndc Virkniiig i Jordbuii<kii. Tidi^hrift for Vlanieavh. Vol. , No. 7, 
pp. 74 ^- 777 . 

The atithor set himself the ])rol)lem to find wdiether it is j)OSbible to 
determine from the titration curve of a soil the quantity of lime to be 
added so as to bring its hydrogen ion concentration up to pH “= 7.0. In this 
enquiry he relied to a great extent on his field experiments with graduated 
applications of lime which he had carried out over a number of years. 
The result of his laboratory experiments is briefly, that, to ascertain the 
quantities of lime required in actual field practice, the quantities calculated 
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from the titration curve (titration with CaC03) must be multiplied by 
the factor 3. He also finds that sandy soils require larger quantities of 
lime than loamy soils, to obtain the same rise in pH, and that there is a 
rough relationship between the pH existing at the moment and the amount 
of lime required for reaching pH 7.0. He emphasises also very strongly 
that it often happens that very different quantities of lime may be needed 
on soils with the same pH to bring about the same reaction change. Thus 
two sandy soils, both of pH 5. 8-6.0, required, one 3000 kg. of CaCO, 
per hectare, the other as much as 32,500 kg. per hectajc to bring the pH 
up to 7.0. Details cannot be given here, but the attention of soil scientists 
generally is drawn to this memorandum and it may be confidently assert^ed 
that with this work of the vState Plant Cultivation La bora! 02-3^ a new epoch 
begins in the study of the liming question. K. A. Pondorkf. 

Alkali Soil Investigations: Chemical Effects, 

JOFFE, I. S. and McLKans H C. Soil Scwmc, Vol. XVIIl, No. 2, 
pp. 133-149. Baltimore, 1924. 

The question is discussed how’ much sulphi r has to be used to change 
the character of the alkaline soils, or to neutrali.se the soda which is 
either present or is being formed. The authors discuss also the question 
of the treatment of those soils with either alum alone 01 combined alum 
and sulphur, L. C. 

On the Decomposing Action of Peat on Phosphorite. 

PrianiSCIINIKOW D (Moscow). Foy/srhu/e dci ijiiidoU} (schi ji Xo. 1, 
p. J. Vienna, 1926. 

The author first drfiws attention to the researches of FuasCHKR, 
Kissling, Knikrieai and others which proved that high-moor peat pos- 
sesses the property of decomposing phosphorites, and that the (piautity 
of phos]>horic acids dissolved is increased b}" an admixture of the muitral 
salts of strong acids. Ca salts however in comparison with the K, Na and 
NH4 salts tend rather to reduce such quantity, although in tlu' opinion of 
the author this is only the case when the non-saturation of the peat, 
exi>res.sed in C<\, has passed a certain limit. With these conclusions in view 
the author carried out a number of experiments, which proved, that the 
acidification produced by the addition of CaSO^ is largcT than on the 
addition of KCl, and that the highe.st acidification i. e. the lai'gest increase 
in the water soluble P2O5 occurred in the mixtures peat + phosphorite -f 
CaSO^ (pH =- 4.0 against peat pH 6.1). If 100 gni. of peat con- 
tained o.oi gm. of water-soluble P2O5, then in the inixture it rose 
to 0.326 gm. This was the maximum figure for all experiments. On 
being allowed to stand the phosphorite solubility sunk from 46.17 % at 
the beginiiing to 2Q.17 % after four months. In the meantime about 63 % 
of the PaO^^in the phosphorite have been decomposed, because the CaHPO^ 
formed has no effect either on the acidification or the solubility of 
the P2O3. If the ratio of phosphorite to peat is ver^^ large, e. g. t:ioo, 
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the solubilities are even more favourable. Hence the question arises : 
could we not obtain the effects of superphosphate fertilisation if in its 
stead we supplied to the soil a mixture of 12 parts of 25 % ground phos- 
phorite together with six parts of gypsum and 600 parts of giound 
peat ? And in fact sand cultures <>f oats (according to Hicu.rikc'xEr) 
showed an exceptional utilisation of the phosphoric acid in the peat- 
phosphorite mixture. In the crops were found the following peicentages 
of : without phosphorus ; 0.10% ; jihosphorite alone ; o.iq %; peat 
alone : 0.21 % ; ]Kat and ])hosphorite : 1.21 % ; complete nutritive 

solution of Helekikoet., o 51 %. H. Fischer. 

Some Properties of Soil Colloids. 

SOKOEOVSKI A. N. Izrrslia Peirosko'f Selskochusjajsic', Akadcmu igiO, 
/-/r, 85-275. MosyCow. (Annals of the Agrit iiltur.il Academy joiq I-IV. Mos- 
cow) 

The colloid part uf the soil is its active fraction wdiich dePa mines the 
composition, physical and chemical prop, rties .aid morphological character 
of the soil, that is, the natur* ot it prohlf . 

Also the absoqjtive ])ower U a fmictsm of tlie quantity ot colloid clat^ 
and hiiiuns. 

Ill connection with the condition so.l iormalioii tin- jjiufiles of dif- 
ferent soil t>q)es show* quite characteristic curves o distriliiilioii oi ab-ori^- 
tive jxiwer, from top to bottoxii. The inaxiimim of absorptam in iJ tion 
to ammonia is shown by black soil (ts her* osi*m), with ereat decrease to 
N, and vS. from the black soil belt. 

The acidity of soils deyiends mostl> upon .i low dig:ee of satuiMtiou 
of soil colloids with lime. 

The ainoimt of cla^^ and of humus and also th structure < i the ->01!, 
are in close connection with absorbed lime. 

The ])ossil)ility of the formation of black soils dej) nds gciieiall'c iitxm 
the content of lime in soil-forming deposits. In tlii- relation an excaqjtion- 
al role belongs only to absorbed lime. The soil Rjire-* nt > a svsl- m of 
im.stable equilibrium between its colloids and absorbed liiii . Afn r remo- 
val of lime and washing with water .striking chaiigt^s lak placv : d( ^ tract- 
ion of the crumb structure, swelling, reduction of its hltiMtioii-c ip.icity , 
of consistence of the soil, and ffiially dissolution 01 soil coioids (black 
solutions from tschernosem). 

These iffienoniena play a great part in nature to the North of Ih* tselicr- 
nosem belt, under the action of water, in combination witli CO2 and some 
other acids, as also in Southern (vSK) countries, in the soils of which the 
losses of lime arc due to replaccmeul by soda. 

Also, the content of absorbed lime is a regulating factor as rc gards t\e 
chemical as well as the physical properties of the soil. 

The colloidal part of the soil is divided into two fractions ; oiv , which 
is in continuous unstable equilibrium with absorbed lime and the other 
which is not connected in its properties with lime, but represents an insol- 
uble combination of clay and humus ; separation of that fraction from soil 
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is possible only by boiling with water (very incomplete) or, better by 
oxidation by means of HgOg. Those fractions are termed : active and passive 
slime (clay + burnt s). The former, containing absorbed lime, is a factor in 
good structure. This active slime is relatively great in black soil and very 
small in podsol, in close relation with lime content and physical properties 
of those soils. It is an analogue of maticre noire when in a more 
natural state without the changes necessarily effected by the action of 
strong chemical reagents. Its importance for soil fertility depends in 
the first instance upon its influence on the physical properties of soil. 

These phenomena form a basis for elaboration of a method of mechan- 
ical analysis of soil for tlie determination of conditions of good structure 
in our soils. The eiiormons importance of absorbed lime compels us to 
study not onl} its j)roX3ortion in different soil tyi:)es but even more the degree 
of relative saturation of soil in regard to lime. The top layers of black 
soil are most saturated by lime ; lime is partially replaced by magnesium ; 
sodium and potassium are not present in the absorbed state. In soils of 
sciini-desert regions and especially in alkali soils, the degree of saturation 
by lime is very small because lime is replaced to great extcJit by sodiinii 
and magnesium. 

The coefficient by expression of degree of saturation is calculated in 

this manner: coefficient ™ [am and ka are proportions in which 

ka 

NH4 and Ca are absorbed by soil from equivalent solutions of their chloride 
expressed in m-mol. for 100 gm. of soil). Different soil tyx)es have their 
own indmdual curves of changes of this coefficient in their profiles. This 
fact is a useful indicator of origin of soils or geological deposits. 

The strikingly low degree of saturation of South-Russian loess (in 
spite of high CaCO^ content) and enormous absorptive capacity in relation 
to lime is of great importance when attempting to form hypotheses of 
the origin of those deposits. 

The absorbed lime influences to a great extent the absorption of 
The process of displacement of absorbed bases and that of passing into 
solution are in the opinion of the author which differs from that of M. 
ParvbR, qualitatively quite different ; (by the action even of weak HCl 
solutions, Fe^O^ and pass into solution). Tins may occur as a se- 

condary phenomenon in the case of unsaturated soils. Author. 

The Calcium Content of a Soil in Relation to its absolute Reaction. 

Swanson C O, Grainey, P I, and 1.,atshaw, W. L Soil Snence, 
Vol. XVII, no. 3, pp 181-191. Baltimore, 192^ 

The contribution deals firstly with the investigation of 293 soils of 
very chflVrent geological origins. The acidification of soils is primarily 
due to the removal of bases b>' washing-out in the process of weathering, 
the weathering process being hastened largel}^ by the presence of organic 
substances in the soil. The soils were investigated in the following way : 
25 gm. of soil were agitated in a shaking-machine, for several hours with 
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250 cc. of HCl ill a 500 CCS. flask. The soil was then allowed to settle and, 
in three samples respectively : (i) the time was quantitatively detei mined, 
(2) the Hydrogen-ion concontiation was measured, and (3) a nitrogen bac- 
teria test was taken. The lesiilts show that there exists a relation between 
the calcium content and the pH ind(‘X of soils of approximately the same 
physical character and of similar climate, and also, that in many cases th(^ 
nitrogen-bacteria test reacts similarly. lUit the authors are of opinion, 
that in the case of unknown soils conclusion^ should not be di -wii from 
results obtained from a single one of Uie three tests, and advise the 
carrving out of all thre(‘ tests in all case-'. 

L. G 

Ground-water Movements and Stagnation Processes explained by 

Oxygen Analyses of the Ground- waters of North Swedish Moraines. 

Tamm () (Swedish, with a full < Hainan review) MctUicUniden jv.m S/a- 

Skoi^sj orssdka hs/all, --i. p 1 Stockholm, 

The Noitli vSwedish soils are covered in their greater part b\ jieat. As 
already shown by HksstClmax, water which Jias tiickled through a layer 
of peal is fie(' from oxygen On the other hand, the water of normal 
moraine soils 1^ lich in c>\>ge'n r>y means of a meicuiy puiii]) and of a 
spet'ially const nu'ted boring a])])aiatiis, the .uithoi was able to obtain 
water sanqik's fiom differtnl depths of moraine soils. In the process of 
pumping Ihe^e water sanqilc"- lose Oiily very small quantities of the dis- 
so]v(‘d gases and the oxygen ])reseTi 1 was determined by Wixklkk’s 
method. It has be<‘n found, that while theie are ]K‘at S(hls vsith motaine 
ground-waUus free from oxygen beneath the jx^al, on the other liaiid there 
are ])eat-soils with giouiid- waiters rich in oxygen. It was found that 
the moT<iinc ground-warteis undei the ])eat of the fringes of peaty soils were 
always rich in oxygen, w'liile on tlie same spot tlie waters of the low’er peat 
layers wcie eompUtely fret* fiom oxygtni. lt\ means of a large number 
of oxygen determinations in waUu s.imples taken from the fringes of 
fieat}’ soils and from dilfereiit depths and soil profiles, it has bc'eti afterwards 
possible to tell more 01 less exactly whether the given sample of ground- 
water came from a s])ot coveied by, or free from,])eat. Thus the determi- 
nation of the oxygen content of samples of ground -water furiii.*' lies a means 
of determining the movements of the ground-water <ind eoii^cqueiitly 
the process of s1 agnation. The anah^ses carried out gave data as regards 
these phenomena. O. Tamm. 

Experimental Studies on Chemical Processes on the Formation of 

Glacial Clay. 

Tamm O. Expen moilal Studies on i'/iemiral Protes^is in ike Fovma/ion 
Of Glacial Clay. (English). Svevifjfcs ^eologiska Undersokni ny. Arsbuk, iS 
(1924), No. 5, Stockholm, 1923. 

The glacial clays have been formed through the grinding of rocks 
(in Sweden very often granites and gneisses) by the melting of interstitial 
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ice, i. e. through wet grinding. The water formed by the melting ice must 
also contain dissolved carbon dioxide. The process is from a physico-chem- 
ical point of view very similar to the well known Daubri^E experiment. 
DAUBKitE giouTid felspar in water, the liberated silicate being chemically 
decomposed to a large extent. The author carried out a number of exper- 
iments by rotating quartz flasks in a thermostat, the flasks containing a 
number of very small pieces of granite, pea-nut size or smaller, and also 
water, either free from oi containing carbon dioxide. The granite was 
analysed very carefully. The rotation caused the pieces to rub against 
each other resulting in formation of clay. After 12 hours rotation the 
liquid was titrated and the dissolved bases estimated. 

First were studied the geneial conditions of granite decom])osition. 
As expected, the rate of decomposition was very nearly independent of 
the temperature, but depended to a large extent on the intensity of grind- 
ing and (Ui the quantities of carbon dioxide ( “ H‘ ion concentration 
present). 

In two parallel experiments earned out on a larger scale, with and 
without carbon dioxide, the prodiie'ts, which were in one case clay and 
silt, and in the other dissolved salts, were investigated very carefully* 
The clays thus prepared are very similar to the natural glacial clay.s even 
as regai ds Ihci r chemical composition. The dissolved bases (M gO -j Ca O -f 
K.O + NasO) represented, in water containing carbon dioxide, ].24 %, 
and, in water free from carbon dioxide, T.17% of the cla}" formed at the 
same time (*' 0.002 mm ). 

The airthor was then able to calculate the content of the iwo chiys 
in clnmiically dissociated minerals He found* for the ex])e lime n1 with 
carbon dioxide 15,6 Ihe other 6,0 %. The analyses indicvite a 

higher content in bieitite in the clays artiflcially formed. 

vSonie experiments with potassium felspar also indicated a large 
decomposition. This minc'ral must therefore also play an important part 
in the chemical ])rocesses taking place in the change of gianite into glacial 
clay. 

These experiments throw light, in some respects, on the chemical 
processes, taking place in the formation of glacial clay, and furnish 
a method which may enable us to clear up the processes of hydrolysis and 
decomposition of the silicate minerals. O. Tamm. 

Biolo^gy of the Soil. 

The Bacteriological Sulphur Oxidation in Pond Soils and its Practical 

Importance. 

Fischer H. Zentralhlatt fUr Bahtenolo^ie, II, p. 35, 1925 

The* formation of vSO^ ions in pond waters and in pond soils appears 
to be of the greatest practical importance, as by their means we may be 
able to recover from the soils the insoluble phosphates lying there inactive. 
It has been found necessary in all pond manuring experiments to introduce 
PO4 ions into the water and in most cases, this has been done by using either 
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different sulphates or fertilisens physiologically acidified by means of SO^, 
but it can be brought about just as well by natural bacterial sulphur oxid- 
ation. This sulphur oxidation is chiefly caused by autotrophic micro- 
organisms. Their action is facilitated by alkalinity of the soil and of the 
water, and inhibited by acidity of these media. The experiments were 
made with jnire vsul])liur, snljfiiides, thiosulphates, sulphites and sulphui ci- 
ted hydrogen. From all these sulphur compounds considerable amounts 
of sulphates were obtained by means of bacteria. But under certain 
circumstances, e. g. in sewage sludge, there takes place a reduction of sul- 
phites and thiosulphates to sulphides. In the case of w^eighing experiments 
by passing through a current of air and sul])huretted hydrogen, with the 
calcareous soils only energetic oxidation took place and retention of 
sulphur as newly-formed sulphates. In the event of weak oxidation 
the sulphuretted hydrogen ]iassed tliiough the vessel with the soil and 
soil sust)ension and then passed through attached flasks containing a caus- 
tic soda solution. In all experiments, about lo of the sulphuretted 
Ip'drogiai could not lie te (»ven‘d. This ])ercentage must have been 
retained in the soil eilliei biologically or hy ])urely chemical a.ction. 

Author. 

The Influence of Hydrogen-ion Concentration on Bacteriological Pro- 
cesses. 

GerrKTSKN F. C. Over ileii invloe<l van de waters! of ioiieii concentratie 
op bacteriologische proecssen. Verslagen van Landboiiwkiindige Onderzoeknin- 
gen dcY RijkdandbouiupYocf stations. No. XXX, pp. 1-44, i 9 ~ 5 . 

In the determinations (d' the hydrogen-ion concentration in biological 
solutions one is restiicted almost .solely to the use of the colorimetric 
method. 

The author describes an arrangement called by him a bicoloiiineter 
by which the pi I may be exactly determined without the use of a “ buffer ” 
solution even in small quantities (0.25 cc.) of solution whether coloured 
or turbid. 

For less exact determinations an oidinar^^ colorimeter wtis de\’ised 
using a small basin, which contains the different indicators in the yellow 
(acid) form and in sufficient quantities. 

The pH values obtained by this colorimetric method in the case of 
centrifuged aqueous soil suspensions w^ere vSuff ciently in agreement with the 
values obtained by the electrometric method with the same suspensions 
to justify its use in practice lor pH detemiinations. The pH values of soil 
extracts obtained by Parker’s method of filtration or percolation are 
unreliable. With regard to the influence of the hydrogen-ion concen- 
tration on the nitrite and nitrate bacteria, the author’s experiments prove, 
that in culture solution the nitrite formation lie.s between pH 5.(1 and q.j 
with an optimum between 7.8 and 8,2 ; the limits of nitration lie between 
pH 5.2 and 10.0 with an optimum between pH 8.j and 9.2. However, 
the limits of nitration appear to be conditioned by the character and 
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place of origin of the bacteria. It has been found in addition that the 
influence of the hydrogen-ion concentration on bacteriological processes 
depends to a large extent on the mode of preparation of the culture 
medium. 

Rxperiments with .soil suspensions and soils proved that in those me- 
dia nitrification ma^’' bring about much lower i)H values (as low as 3.5) 
than in puie cultures, and moreover that nitrification depends not so much 
on the number of bacteria, as on the original pH value and the extent 
of the buffer action of the soil. 

In the author's opinion it is possible by means of nitrification exper- 
iments to conclude up to what point (NHJ^SO^ may be added to a soil 
before it becomes acid. 

In alkaline soils there may occur an accumulation of nitrite because 
of the slowness of nitrification. This accumulation of nitrite as well as the 
process of formation of the nitrite itself are influenced to a large extent by 
the water content of the soil 

In conclusion the author proves by means of experiments that in the 
procCvSS of nitrification both in the soil and in culture solutions an acid is 
formed which is capable of dissolving insoluble phosphate. Whether 
this dissolving does take place depends on the amount of acid, on the 
original pH value and the extent of buffer action of the soil. v d. S. 

Alkali Soil Investigations: Chemical and Biological Effects of Treat- 
ments. 

JOFFi: I S. and McLkan, H. C. Scienct, vol XVlIl, no. j, ])p 237- 
251 Baltimore, 1924. 

The authors describe;, in respect of the soil solutions of variously 
treated alkali soils, the reaction, the content in plant nutritive material, 
and the bacterial numbers. The influence of each soil on ])lant growth 
is also indicated L. O. 

A Contribution to the Biology of the Thiosulphate Bacteria. 

Klein G. and Limberger, A. Biochemischc Zeitschnft, Vol. 143, p. 473, 
1923 - 

Bacteria can live aerobically on inorganic as well as organic nutrients. 
They are capable of oxidising all forms of sulphur, and potassium nitrate 
is reduced by their action to nitrite and ammonia. Ammonium chloride 
also yields nitrite. Sulphur was deposited as rhombic crystals. 

H. Fischer. 

Investigations into the Importance of Tree Mycorrhizae. 

Melin E. An ecological-physiological Study. With 48 illustrations in 
the text. Published by G. Fischer. Jena, 1925. 

Contents : The state of our knowledge about the root fungi of trees ; 
the root fungi in pure culture ; tree seedlings in pure culture ; tree seed- 
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lings and fungi in pure culture ; conclusions as to the inycorrhizae of the 
conifers in nature ; tables ; literature. vSCli. 

The Relation between the Nitrogen- bacteria Test of a Soil and its 

Reaction Character. 

PHTEksbn liKiK, I. Undersgelse over l^'orholdet mellem Azolobacterpro- 
ven og Jordens Reaktionslilstand. Tidssknft for Plantaeav I, Vol. 31, pp. 246-336, 

1925- 

The nitrogen-bacteiia test discovered by 11. R. ChrIvSTKNsen was, 
as is w^ell-kiiown, of great importance in the investigation ot Danisii soils, 
the non-appearance of nitrogen bacteria indicating a lime shortage. The 
author has made a very thorough and exhaustive study of all the differ- 
ent factors conditioning the results of the test He concludes that such 
results are influenced not only by the buffer action of a soil, but also by 
the nitrate content, the gemual niierobiological structure and the quality 
of the inoculatityn material The author lays special stress on the fact that 
it is impossible with ordinary inoculation to equalise the differences in 
the miciobiological chauicter of different soil samples, and he therefore 
suggests omitting the nitrogen bacteria test in future experiments and in- 
stead taking a titiation curve of the soil and thence deterininmg the lime 
requirements. The article is contiibuted from the State Plant Cultivation 
lyaboratoiy^ K. A. Bondorff. 

A Contribution to the Knowledge of Kdaphic Miicorini in Jugo-Slavia. 

PivSPLvK, A. (Pritios peznavanju edafskih mukorineja Jugoslavije). 
(Croatian with a leview in French Acta Botamca Inshfuh Botanict B. Uni- 
verstfairs Za^rehensis. Vol I Zagreb, T025. 

Taking as basis Hagkm's and IvKndnkr's researches on mucoriiii 
tile author investigated 270 soil samples from 200 diffeient localities. He 
was enabled to isolate 40-50 different varieties. The soil samples were 
taken from the following different districts of Jugo-vSlavia : Croatia, Sla- 
vonia, the Croatian Coast-land, Dalmatia, Herzegovina, Vojedovina 
Slovenia and Serbia The soil mucorini varieti< s recognised by him with 
certainty were : Mucor Mi^cedo, M. Ramannianus, M . flavus, M . racemo- 
sus, ilf. hiemalis, M . ^risco-cyamts, M. sylvaficits, M. sphaerosporus, M. 
spinostis, M. circinclloides, M. Praini, M. stolonifer, M . Camhodja, M. ar- 
rhizus, Ahsidia cylindrospora, Ah. glanca. Ah. orcindts, Ah. Lichtheimi, Zy- 
gofhinchus MoLleri, Cunninghamella clegans. 

The author recognised many varieties of mucorini and considers 
that the occurrence of such a large number of varieties may be ascribed to 
the great heterogeneity of soil and climate in Jugo-Slavia. In the alpine 
districts, varieties are found which were isolated by Lendner in Switzer- 
land and particularly by Hagem in Norway, e. g. M. flavus, M. hicmahs, 
M. griseo-cyanus, M. stolonifer, Ab. cylindtospora, A h. glauca and Ah. or chi- 
dis. The other regions e. g. Karst, Pontic and Mediterranean regions are 
also distinguished by special varieties. In all these regions there are often 
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found representatives of the species Cunninghamella (2-3 varieties), more 
seldom of the species Ah, Lichiheimi. However, these three regions not 
only differ in their varieties from the Alpine districts, but they even differ 
among themselves. Thus, e g. M, Mucedo, M. Ramannianus and M, 
arrhizus have been found only in the Karst region, M, Praini, M, 
Camhodja, and several not yet recognised varieties of the species Absidia, 
Cunninghamella and Zygorhinchus in the Pontic region only, and two va- 
rieties of the species Cunninghamella only in the Meditenanean region. 
In addition, these three regions ate each characterised by the occurrence 
in them of preponderating numbers of one or the other common variety, 
thus the Mediterranean region is characterised by M. stolonife}, the Pontic 
region by M. circinelloid es and the Karst icgion by Ab. cylindrospora. 

In general, the most widely distributed variety on J ugo-Slavian soil 
is M stolonifer (about one-quarter of all samples) and the least frequent 
are M. Mucedo, M. spinosus and M. arrhizus. After M. stolonijer these 
follow in the order of the frequency of their occurience Ab. cylin- 
drospora, then M. ctrctnelloides, then ( unningh amelia clcgans, M glauca, 
M. hiemalis and finally Ab. orchuhs and Zygorhinchus Molleri. The other 
varieties are very rare. 

In a futrne scheme of furthei investigations Bosnia and ]\Iacedonia 
will be included. A Skiwkrth 

Regional vS o i I S (' 1 e n c • . 

Precipitation, Drainage and Evaporation in the Region of the Sources 

of the Weser. 

Fischer K. Jahvhuch fur die Gewasserhunde Norddcutschlands Vol, V. 
No. 3. 4 illustrations, 5 tables Published by K. S Mittler and Son Berlin 1925* 

In this work the whole region of the souices of the Wesei is dealt 
with in relation to rainfall, drainage and evaporation, excellent diagiams 
and maps being appended. Detailed studies of this kind are of the ut- 
most value in connection with special work in geology' or soil science 

SCH. 

A Contribution to the Knowledge of the Properties and Degeneration 

of the Soils of the Brown-earth Type in Southern Sweden. 

kUNUBEAD K. (vSwedish, with a resume in German). Meddelanden fran 
Statens SkogsfdysoKansiali. 21, p. 1, 1924. 

The brown earth type (following the nomenclature of Ramann) is 
characteristic of the beech forest soils of Southern Sweden. Where con- 
ifer woods are grown on beech forest soils, podsolation or degeneration of 
the brown earth occurs, and at the same time productivity diminishes. 
The author carried oirt a series of comparative chemical analyses on normal 
brown earth profiles and on brown earth profiles somewhat degenerated 
by growth of conifer woods, and compared the results obtained with those 
of the same tests on true podsol profiles. In some cases mass analyses 
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were made, in others the gel complexes of the soil were analysed by the 
Tamm method : extraction of the soil sample with a previously determined 
solution of a slightly acid mixture (pH = 3.25) of neutral and acid ammom 
ium oxalate. By this method the gel complexes in sandy soils can be dis- 
solved out and the solutions analy.sed for SiO., AI2OCJ and 

While the podsol profiles indicate a quite definite maximum of gel 
complexes in the mother rock, the brown earth profiles usually show a 
uniform distribution of these in the upper soil layers down to a depth of 
40 to 50 cm., when the content in gels begins to decrease. As soon as 
a slight degeneration could be detected, the analysis showed a gel complex 
distribution very nearly similar to that in genuine podsol profiles. 

A live rock profile was also investigated for the gel complexes. It 
was proved that though the cementing was fairly hard there was no large 
content of gels. A number of other facts of interest, relating to the chem- 
istry of soil formation in Sweden, are established by the author. 

O. Tamm. 


Certain Directions for the Drainag^e of North Swedish Peat Soils. 

Malmstrom C Skoghfya ran. No 4, Stockholm, 1925. 

From a peat sample newly taken from a moor there is very little, 
and in some cases no flow of water. The large quantities of water present 
in peat samples are thus piescnt hygroscopic moisture, and may 
so exist under three forms viz. eithei as capillaiy^ moisture or in a colloid- 
chemical form, or in a purely chemical form. Capillary water is only 
found in considerable quantities in the slightly humified peat varieties. 
The hygroscopic water of the strongly humified peat varieties is present 
in a chemical or colloid-chemical form, as can be readily shown 

The permeability of the different peat varieties to flowing water is 
very different. The authoi has carried out experiments to determine 
the relative permeabilities of the different peat vaiieties. It appears that 
the strongly humified peat vaiieties are absoliitel}" impermeable, in their 
deeper layers, to flowing water, while the deeper layers of the weakly hum- 
ified varieties are permeable to considerable quantities of water. 

In view of these properties of the different peal varieties it may be 
'predicteiJ on theoretical grounds that, where strongly humified peat varieties 
exist, two ground water levels (groundwater free water) will be formed. 
One exists in the upper, loo.se, layers of the peat and very often evaporates 
in summer, the second layers exist in the sandy subsoil (e. g. moraines) 
layers of the peat. On account of the loss of water by evaporation during 
the dry season this ground -water level can be found somewdiat below the 
peat. In the case of the weakly humified peat varieties however only one 
ground-water level is formed, but it will be in constant communication, 
through the whole peat mass, with the ground-water of the sub-soil. 

The above theoretical conclusions were confirmed by field experiments, 
in the case of the different peat varieties. On the basis of many exhaustive 
researches into peat soils, which to a large extent have already been i)ub- 
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Ushed (i), and taking into account previous experiments in the drainage 
of peat-soils, the author was able to give a number of theoretically and 
empirically established directions for the drainage of such soils. Many 
failures in the drainage of peat soils will it is hoped be prevented if when 
planning, care is taken to determine the structure and the permeability 
of the peat varieties, which can be easily effected by means of a quite 
simple field examination. 

O. Tamm, 

Researches on Soil Reaction and the Cartography of the Degree of 

Acidity, in the Fields of the Experimental Farm of the College of 

Agriculture and Sylviculture of Prague at Netluky Uhrineves. 

N^mec a. and Gracanin M. vStudie o povaze a v^znam reakce piid a 
mapovdui pozemku dvora Netluky skolnilio zdvodu vysoke zenied^dsa kcho a 
lesniho inzenyrslir v Ulifinevsi. Slxunik Vyzkniunyek uslavu zenizdelskyoh, 
Vol. VIT. Ministry of Agricullnre of the Czccho“Slov^qyekian Re 

public at Prague, 1023. (With a review in PVenoh and one map) 

In the present paper, the writers have studied the nature of the soil 
reaction on the Netluky experimental farm near Uhrineves in Bohemia, 
attached to the College of Agriculture and Sylviculture at Ih'ague. The 
results of these researches have been expressed on a chart of the reaction 
of the soils investigated. The leaction, varies from pH“5.8-7.5 in 
soils under cultivation, specially adapted for the growth of the sugar 
beet and wheat, and between pH — 6. 1-7.5 in the grasslands. On the 
farm investigated no soils were found of extreme acidity. P\(nu the 
results of chemical analyses it ajrpears that there is no precise relation 
between the total lime content and the soil reaction ; however, the most 
acid soils contain the lowest amount of lime. It is pos.sible to observe* the 
influence of the manures applied during recent y^ears on the reaction of the 
soil : — lauds manured by means of physiologically alkaline manures (car- 
bonate of lime, nitrate of soda, basic slag and farmyard manure) show a 
tendency towards a more basic reaction than those on winch physiolo- 
gically acid manures (sulphate of ammonia, kainit) have been applied in a 
preponderant measure. It should be remarked that superphosphate ad- 
justs itself in the soil like a physiologically neiilial manure. 

By comparing the yields of different crops with the reaction of the soil 
some interesting relations can be established. 

The yields of sugar beet on acid soil are found to be very inferior. 
With decreasing acidity of the soil, the yields of beet increavSe ; on the 
more alkaline soils, however, they again decrease. Yields of wheat vary 
inversely with the acidity of the soil. Barley generally obeys the 
same law. 


(i) C. MalmstkGm : Degere Stonnyr. A botanical, hydrological developmental investiga- 
tion into a North .Swedish moor complex. vSwedi.sh and German. Medd. fr. Statens 
Skogsjforsdk'^anstaJt, XX, 1923, pp. 1-205. Stockholm, 1923, 



imteknatioinAL society of son. science 


355 


- — 

- — 

— rL - 


AT 

— - 

— 

Variation I 

yield in quintals 

per hectare 


in the hydrogen ion concentration I 


- 




of the ‘3oil 

Sugar beet 

1 Wheat 


1 

1 

Barley 

6,0 

1 

a.<)o * 

2 >4 

l<> 


1 

1 



(>.80 * 

280 

If# 



23 

(>.05 

^>.70 1 

310 1 

1 — 



z(> 

0.35 

7.20 

HO 

— 



21 

5 -ao - 

7*10 1 

280 

21 


1 

26 

(>.75 - 

(>.f)0 j 

^00 

' 24 



22 

(). |0 

7. iO 

S15 

1 21 

1 


21 

6 ,< 0 

7.30 

2S0 

— 



23 

7-15 - 

^ 7 oO , 

100 ; 

1 22 



26 

7.10 

7.30 

24s 

25 



— 




— 


_ 

_ 


Entirely difl'ertnt rel.itions have been found for potatoes • the yields 
increase as the .aidity of tlie soil intu.ises - 
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On strongly alkaline st>ils (pH 75) the yield of potato tiibeis was 
partic laih^ small 

As regards oats, the highest yields were found on the most acid soils. 
Rye showed its capacity for giving good yields over the whole range of 
the soil reactions examined, the optimum yield however corresponds with 
the highest hydrogen ion concentration of the soil. 

Investigation of the physical properties of the soils examined brought 
into prominence the relation of the degree of 4icidity or alkalinity of the 
soil with the absolute capacity for air, determined by Prof. KopKCKy’s 
method The most acid soils showed the lowest value of absolute capacity 
for air, whilst the optimum corresponds with very slight acidity of the 
soil (pH = 6.8.) 

Thence, the increasing alkalinity of the arable soil is in inverse func- 
tion to the ab'-olute capacity, for air — 
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As regards porosity, the existence of siniilai, llioiigh less pieeise, 
relations between it and the hydrogen ion concentration of the soil can also 
be remarked. 

The changes of physical properties and especially of the absolute ca~ 
pacity for air and porosity have a notable inflnence on the yields of agri- 
cultural crops. 

The investigation of the relations of the soil reaction to the presence 
of weeds has shown inttyesting results. Weeds such as Sonchus laevis, 
Veronica serpyllifoha^ Sinapts arvensis and RapJianm Raphanistrum are 
found on soils of acidity varying between pH 5- 8-7. 5 The presence of 
Centaur ea Cyanus, Dianthus Armeria and Achillea Millefolium has lieeu 
noted only on slightly" acid soils (pH = 6,3). 

On the other hand, weeds such as Galium Aparine, Taraxacum offi- 
cinale and Tussilago Tarfara have been met with only on neutral or alka- 
line soils. 

The writers consider that the last two plants are indicators of neutral 
or alkaline reaction of the soil. 

Authors. 
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Production et Consommation des Engrais chimiques dans le Monde. ln> 
ternational Institute of Agriculture, Rome. 3rrl edition. 1924, 

Janota R. tiber die Wirkung der Drainage auf die physikalische Be- 
schafienlieit iind den mechanischen Ban des Bodens. Arbeiten der 
Landwirtschaftlichen Forschtmgsinshtuie, \^ol. t 6 (In Czech with a 
French and German abstract). Published by the Ministry of Agri- 
culture of the Czecho-Siovakian Rcjmblic. 

Nemec A. and Kvapii. K. Sliidicn iiber cinige physikalische Kigenschaften 
der Wakibbden nnd ihre Beziehungeii zur Bodenaziditat. Zeitschrift 
jiir For si- mid j a <^dn esen. No 9. 11)25. 

Smolik D. Application of the Principle of Archimedes to Mechanical vSoil 
Analysis. (In Czech with ab.stracts in I'hench and German). Pub- 
lished ])y the InsiUid jiir Fodenkundc at Brunn. Prague, 1925. 

Genera] and vS o i 1 Chemistry. 

Aai/IONen Vi T. t'ber den Aziditatsgiad des Waldbodens. Communi- 
caiiones e\ Instiiuto Quacstionum Forcsioliuni Finlandiae editae. 9. 
Helsinki, 1925. 

Blanck E. and Ai/nCN, F. Unteisuchungen liber die ph3^siologisclle Be- 
deutung der Nahrstoffausziige, ein Beitragzur Bestimmung desDiin- 
gebediirfnisses des Bodens auf chernischem Wege. Journal jiir Land- 
wirtschaft, pp. 219-230, 1925. 

Edgington G. and Adams J. R. Distribution of Nitrogen in the Podsol 
Profile. Soil Science, Vol, 20, No. 2, August 1925. 

Hissink D. I. De inwerking eener kalkbemesting op kleigrondeu. Land- 
houwkundig Tijdschrift, Maandhlad van het Nederl. (ienodtschap voor 
Landbouwwetenschap, Year 37, No. 442-443-444. 1925. 

Hissink D. I. De inwerking eener kalkbeniesting op een roodoorngrond. 
Landbouwkundig Tijdschrift, Maandblad van het Nederl. (i&nootschap 
voor Landbouwwetenschap, Year 37, No. 445. 1925. 

Hissink D. J. with collaboration of M. Dekker Vergelijkend ondoer- 
zoek van eenige methoden ter bepaliiig van het gehalte aan phosphor- 
zuur in den grond. (German abstract). Rijkslandhouwproef station. 
Groningen, November 1924. 

Hissink D. J. and v. d. Spek. J. Het wezen van den zuurgraad van den 
grond. Chemisch Weekblad, 22, No. 41, 1925. 
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Hissink D. J. and v. d. Spek with collaboration of A. and M. Dekker 
and Osterveed Onderzoet van grond- en baggennonsters nit de 
Reemoijksclie eu Sluipwijksche plassen, in verband met de plannen 
tot droogmaking van deze plassen. Rijkslandhouwproef station. Gro- 
ningen., February, 1925. 

JOEFE J. S. and Me Lean H. C. Colloidal Behavior of Soils and Soil Fer- 
tility : I. Suction Force of Soils as an Index of their Colloid Content. 
Soil Science, Vol. 20, No. 2, August 1925. 

Joseph A. F. Clay as Soil Colloids. Soil Science, Vol, 20, 3 September 1925 

Magistad O. C. The Aluminium Content of the Soil Solution and . its 
Relation to Soil Reaction and Plant Growth. Soil Science, Vol. 20, 
No. 3, September 1925. 

Menchikowsky F. Arab Manure. Institute of Agriculture and Natural 
History. Circular 5, Tel- Aviv, Palestine, May 1925. 

Soil Biology. 

Gainey P. L. Inoculating Soil with Azotobactei. Soil Science, Vol. 20, 
No. I, July 1925. 


Soil and \’^egetatiou. 

Arrhenhjs O. Vattnet som vegetationsfaktor : I. Fdrberedande Forsdk* 
Meddelande No. 2 gs fram Centralanstalten for fdrsoksvdsendet pa jord- 
bruksomradet. Avdelningen for Lantbruksbotanik, No. 38. Stockliolm, 
1926. 

Beanck E. and Ai/j'EN 1^. Ein weiterer Beitrag zur Wirkung des Zeoto- 
kols (Doloritmehls) aiif die Pflanzenproduktion . journal fiir Land- 
wirtschaft, 1925, pp. 213-218. 

Koeheek B., Dungan G. and Hoebert J. R. Factors influencing 
Lodging in Corn. University of Illinois, Agricultural Experimental 
Station. Bull. No. 266, May 1925. 

Parker F. W. The Carbon Dioxide Content of the Soil Air as a Factor in 
the Absorption of Inorganic Elements by Plants. Soil Science, Vol. 
20, No. I, July 1925. 

Regional Soil Science, 

Beanck E. Vorlaufiger Bericht fiber die Ergebnisse einer bodenkundli- 
chen Studienreise im Gebiet der siidlichen Etschbucht und des Gar- 
dasees. Chemie der Erde, Vol. II, No. 2, Jena. 

Beanck E. Aeten, F. and Heide F. Ueber rotgefarbte Bodenbildungen 
und Verwitterungsprodukte im Gebiet des Harzes, ein Beitrag zur 
Verwitterung der Culm-Grauwadce. Chemie der Erde, Vol. 2, Fasc. 2, 
Jena. 

Beanck E. and Scheffer F. Rote Erden in Gebiet des Gardasees. Cher- 
mie der Erde, Vol. 2, Fasc. 6. Jena. 
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Blanck E. and Scheffer E. Ueber rotgcfarbte Verwittemngsboden der 
miocanen Nagelflub von Bregenz am Bodensee. Chemie der Erde, 
Vol. 2, fasc. 2. Jena. 

Hissink T). J. and v. d. Spek Jac. Resultaten van bet onderzoek van ee- 
nige kleigrondcn nit de provincie Groningen (Nederland), Oronmg^r 
LandbomMad , iz and 19 December 1925. 

Spirhanze j. Bodenkarte des Kataslralgebietes der Gemeinde Walters- 
dorf bei Gabel in Alitteilufi^en der Landwirtschaftlichen For- 

schungsinstiiute. Vol. 13. 1925. Published by the Ministry of Agri- 
culture of the Czecho-Slovakian Republic. 

Spirhanze J. Carte agropedologiqueduterritoire de la commune cadastrale 
de Steken pres Strakonice en Boheme. Mitieihmgen der Landwirt- 
sclia/thchen ForsohungsinstHuie, Vol. ii, 1925. Published by the 
Ministry of Agriculture of the Czecho-Slovakian Republic. 

Spirhanze (vSpirhanze J.) Bodenkarte der staatlichen Landwirschaft- 
lichen Versuchstation in Eibejovic. Mitteilun^en der Landvuirtschafi- 
licheM Forsc}iungsinstituti\ Vol. b. 1925. Published by the Ministry 
of Agriculture of the Czecho-Slovakian Republic. 

Nomenclature and Classification. 

Hissink D. j. Bijdiagen tot de nomenclatur en de klassificatie van de 
minerale gronden in Nederland. 1 . Definitie van de begrippen klei, 
leem en zand. Rijkslandboiiwproef station, Gioningen. November 
1924. 


General Notice. 

E. Ramann J. On 19 January’ 1920 there died at Munich at the age 
of 75 the Nestor of Soil Science, E. I^mann, a hfe of great usefulness being 
brought to an end by a sudden heart failure. 

li)MiE Ramann was horn on 30 April 1851 in Dorotheentlial near Er- 
furt, being tlie seventh child of his parents. His father was greatly interest- 
ed in natural sciences and until the boy went to the Higher School his 
instruction was carried on by the parents, tlie mother being a Hamburg 
liid> of great cultivation of mind. After the father’s death, his unfinished 
work on butterflies was prepared for publication by the young Ramann. He 
himself took up pharmacy and devoted himself to chemical studies in the 
Hamburg State laboratory. Subsequently he studied chemistry and science at 
the University of Berlin; in 1881 he graduated at the University of Rostock, 
his dissertation being entitled : “ Untersuch ungen iiber die Passivitat des 
Eisens ”, while in the previous year he had received his first appointment 
as assistant at the Eberswalde School of Forestry. 

In 1880 he was given charge of the chemico-physical practical course. 
In 1885 he took rank as a lecturer, while in 1886 he became director of a 
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department of the Prussian Forestry Experiment Station and in 1890 pro- 
fessor. 

In the year 1900 he was appointed at the University of Munich as the 
successor ot Ebermayer in the chair of Soil Science and Agricultural Chem- 
i8tr>, which he filled up to i December 1925. He was at the same time 
Director of the Soil Science Institute of the Bavarian Forestry Experiment 
Station and was also honorary president of the Soil Science Research Insti- 
tute which he had organised witli funds raised in (rermany and from other 
countries. 

On the occasion of Ramann’s seventietli birthday a communication by 
E. A. IMiTSCJiERBicii relating to his life and work appeared in Uiis Review,. 

A vivid recollection of Ramann's impresshe figure will be retained by 
many of those present at the last Soil Science CongiesstvS Widel}' knovm 
and honoured as pioneer in the domain of Soil Science, RA]VIA^N took a keen 
interest in those institutes wliicli came into being after the war. and their 
unqualihed success atiorded him special satisfaction in the last years of his 
hfe. He was fully convinced that in soil science the ad\ance of scientihe 
knowledge is only possiTile if tliere is close collaboration between all countries 
of the most various climatic and soil zones It was paitly due to R.mviakn 
that after the war scientific intercourse was vso speedily and generally renewed, 
botli in correspondence and personally. This was evSpec'ially noticeable' in 
his championsliip of his Russian fellow congressionists 

The writer, who was one of Ramann's students and an assistant of many 
years standing, feels that in responding to tlie invitation to ccmtribiite this 
account of him he should begin with Ramann's life work for tlie de\eloimient 
of general soil science, known as it was to all his fellow workers in tlie subject. 
The stages through which the science has passed and its present situation 
are fully expounded in the tliree editions of his Tiasic w^ork on soil science. 
Not so well known may be his essays wdiich deal witli hfs more restiided 
sphere of work as Professor of Forest Soil Science. 

Mention should also be made ot tlie experimental work pkimied on far- 
sighted lines which Ramann during the last years of his life was able to un- 
dertake at tlie Soil vScience Research Station with a view to the elucidation 
of certain fundamenbil problems. He accomplished this work up to a cer- 
tain point but was not able to see the publication of the results 

Ramann’s world wide reputation was made by his book on Soil Science, 
which first appeared in 1893 under the title of “ P'orstliche Bodenkunde und 
Standortsleluc With tlie second edition in 1905 his interest had been 
transferred rather to the general sphere of Soil vScience and he set before 
himself the aim of brini^ng together all that was previously known of the 
soil, and grouping the material along well defined lines. 

Wliere he observed gaps, he made his own investigations and imparted 
a stimulus to otliers. Dr. J. Hissink says of him : “ Ramann saw problems 
and knew how to attack tliem successfully ”. 

When to his sure scientific sense it was clear that gaps could not be filled 
from existing knowledge, he used to bridge the subject in a provisional 
w^ay, thanks to remarkable synthetic powers. P'or this he could rely upon 
his experience of many years, work on the soil in its pristine condition and 
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Upon the lively intuition which he had acquired through liis keen ob- 
servation and acutely critical intelligence in the course of yearly journeys 
taken to all parts of tlie continent of Europe. 

In this way from a number of single observations, even though gaps oc- 
curred, causal connections of tlie processes of soil-formation and transforma- 
tion could be worked out, and by taking into account the results gained by 
otlier research workers it became possible to develop a consistent conception 
of natural processes in tlie soil and to shite fuiidamenhil princi])les. 

Hence a beginning was made of a systematic construction of the whole 
subject, and tlic recently developed branch, soil science, now became a science 
in itself, indejiendent of geology and agricultural chemistry (K. A. MiTSCiiHF- 
LICH) 

During the twenty years at the Academy of Forestry, Kamann made tlie 
study of the soil in its pristine condition the mean point of his experimental 
work. As is well known, in civilised counlries such soil is praclJcaUv only 
to be found in forests. 

At the University of IMunidi he devoted himself, so far as opportunity 
allowed, to the work of a}>plying the .advances in general scientific knowledge, 
espec ially in ph^^sical and colloid cliemistrv', to the problems of soil science. 
This new direction of his studies is \er\' clearly reflected in the tliird edition 
of his ^oil Sc ience, published in icmj, though iiukIi that a])j)ears there had 
to remain in the form of ])ro\isional statements, and .soon ]>e('aruc out of 
d.'te owing to the rapid progress made by scienc't* in general 

Although for a long time this third t*ditkm was out of j)rint, and after 
tlie war was ivjirinted only in nmevi.sed fv>nn, Ram.vxn could not decide to 
bring out the new wc:>rk, wliich was gener.iUy looked for, without first making 
a comprehensi\ e study of the present situation of the general tluoiy' of soil 
sc'ience Ihiforlunately, fate did not allow him the opportunity of carrying 
out this project. In the first plac-e, the i.solation of the scientist, during 
and after the war, had j>re vented <ill study of foreign scientific works, and 
when the literature c:)f the subject was again available as a whole, Ramann's 
interest <ind energy wete fully occupied by the Sod Sc'ience Research Station 
which he had founded in 1010 

He was very anxious to be relieved of his 'work of leaeliing, ]>ut this could 
only be arranged on condition that he relinquished all part in the direction 
of the Tnstitute. His sudden death, a few months .Tier his resignation of 
his professorsliip, is the more regrettable on .tc c ount of the non-completion of 
his book, Ramann having been a master of the general theory of Soil Seienee 
with all its border territories, whereas his younger colleagues are more or 
less compelled to specialise. 

The articles contributed by Ramaxn on the various branches of soil 
science, and forest chemistry are about one hundred in number, published 
in various reviews. The following is an account of some of the most ini- 
portant of tliese. 

He began with researches on the circulation of mineral substances of 
the forest trees indigenous to Germany. By means of numerous ash-analyses 
further light was gained as to the extent of tlie utilisation, by the different 
types of timber, of the nutritive material in the soil, and at the same time 
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important knowledge was acquired as to the withdrawal of these substances 
from the forest, as the result of timber and firewood requirements and re- 
moval of litter. These studies are to be found throughout the Zeitschn-jt 
fiir Forst- -lind Jagduesefi. In the Jahrbiicher dcr Pre^itssischev geolog, Landesan- 
stall for 188.] and i8<S5 there are inserted articles on weathering of diluvial 
sands and on the fonnation of mother rock 

Next follow in\ cstigations of soil in the pristine state, as for example, 
into the circulation of water in diiTerent forest soils. 

In 5887 Ramann wrote the section ‘ Forstliche Standortslehre ’ in To- 
rhy’s handbook on the science of forestry. 

He then made a dehiiled study of the cover or litter transformation and 
hum us formation in the forest, in particular the question of raw humus ; 
the work of Ramann, taken in conjunction with that of others, P. PX Mfr- 
r,ER, etc., effecting a radical change in the views original!}* prevailing in Ck»r- 
many on these subjects. ITamann also gave attention in this connection 
to the subject of moor formation. 

Ramann was among the first to examine thoroughly the reciprocal action 
between the soil and the natural plant cover. 

In 1 001 lie brought out a treatise on Kuropean soil zones. "J'hen followed 
proposals for ckissification and nomenclature of the humus materials and 
further essays on moors and slime deposits 

In toro lus first essay on colloid chemistr}" was published, and in i<iJi 
an investigation of the life histor}’* of the small animals in the (Verman forest 
soils. 

Some years before a new cycle of work was instituted by Ramann and 
his school relating to the absorption of the mineral sulistances from the soil 
by forest plants, special attention being paid to the annual inUike of nutritive 
material and to the consequent “body building” as well as to the rCvStoration 
of this nutritive material to the soil by the autumnal fall of leaves. This was 
followed by chemical investigations for the study of soil solution. 

In 1018 a small volume appeared : “ Bodenbilduiig und Bodeneinteilung ” 
(soil claSvSification), a short treatise on climatic tyj^es of sods frotn tlie stand- 
point of economic geography and the history of civilisation. 

During his last years of life, articles apfieared on the im])ortence of car- 
bon dioxide and hydrolysis in weathering, on the buffer action of bicarbonates 
in the sod, and a longer discussion on “ Umsetzungen in heterogenen Syste- 
men ” (Influencie of Solubihty) as well as essays on tlie importance of lime 
in the soil and several articles on questions of acidity. 

In the article on the buffer action of the bicarbonates Ramann empkasises 
very strongly, on the basis of some unpubhshed results of experimental work 
and their physico-chemical value, the conception of the harmful weathering 
or disaggregation ’ [die schddhche Verwittemng) which is caused by pure solu- 
tions of carbon dioxide. This schddliche Verwitterung is counteracted by the 
bi-carbonates. The recognition of this fact throws light on the important 
part played by calcium carbonate in the soil. 

Among the work published in part only are Ramann ’s articles represent- 
ing several years' work on pemmtite, an artificial water-conhiining clay sili- 
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cate, wliich, as a ‘ model’ substance to some extent chemically defined, was 
used, instead of natural clays, b}^ various investigators for quantitative examina- 
tions into soil chemical transforniations. In close connection with some 
published work on exchange of bases, there are in existence some still un]:)ublish- 
ed experimental researches into periiiutite detia silica tion (removal of the bases 
in permutite) as the result of the action of car])on dioxide, and on the relation 
of this process to the various forms of acidity, (b^ Ramank and 11. Jung). 

A comprehensive work on the dis]iersoid physical and chemical condi- 
tions of the exchange of bases in permutite (K Ramann and J. Danze) is 
also unpublished 

Collected articles by Ramann on quartz suspensions will appear in tlie 
Kollo idche mi schc Bcihcfte for t<i 20 Thc)^ cover more than ten years of 
separate research on chemically cleaned quartz powders of known granular 
composition and surface develojnnent. These cleaned and sedimented quartz 
particles have proved an experiment medium, sufficiently indifferent chem- 
ically and physically as a dispersoid. ^aluable both for the study of electric 
charge and discharge phenomena (by electrolysis, in particular below the 
tlireshold v alue of lloccuLition) as well as for adsor]>tion investigations. B}’* 
tile introduction of these quartz ])owders, Rvmann made possilffe exact col- 
loidal cheinic'al researches into natural soil processes, reduced to the most simple 
case, and under forms admitting of calcuLition and of microscopic observation. 

Ramann laid great store bv these studies on cpiartz suspensions and it was 
a very real satisfaction to liim tint he was able in the last few months of 
his life, thanks to tlie devoted work of his colleague, H. Saeeingkr, to see 
tlie ex])erinients coiiqffeted and the work at least to some extent collated. 

Although the non-completion of the fourth edition of the Bodenkunde 
is greatly to be regretted, full concurrence may be expressed with what was 
said of Ramann by the rey)revSenbitive of the Ihiivcrsity of Munich at the 
cremation : 

“ He attained all the objec’ts which he pliced before himself in his pro- 

fevssioii 

As marks of professional recognition imiybe mentioned his appointment 
as member of the 

Russian Academy of Sciences, 

L’Acadeniie d’Agriculture de vSuede, 

Scientific Forestry vSocieties of Finland, 

Hungarian Academy of vSciences 

and as 

Honorary President of the International Soil Science Congress 3922 
and 1924. 

The Higher vSehool of Forestry where he passed tlie first part of his scientific 
career appointed liim in 192^ to a honorary doctorate in Forestry ~ 

** as founder and first teacher of modern soil science and estabhsher of 
the scientific regional vStudy of forestry ” (Standortslehre). 

O. Krauss, 

Tharandt -Dresden, 
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The International Society of Soil Science. — Session of the General 

Committee of the International Society of Soil Science. Groningen, lo a. m. 
7 April 1926. Commissiezaal, Harmonie. 

Present : 

Prof. Dr. K. GIvINKA, Honorary member. 

Dr. Jacob Lipman, President. 

Dr. D. J. Hissink, Acting President and General Secretary. 

Prof. Dr. F. Schocht, Editor of the Review. 

Dr. NovAk, Chairman of the First Commission. 

Prof. Dr. Alexins A. J. von’ Sigmond, Chairman of the Second Commis- 
sion. 

Prof. Dr. Eilh. Alfr. MiTSCHKRiyiCH, Chairman of the Fourth Commission. 
Dr. H. R. Christensen, Representative of Denmark. 

Dr. SI. Mikeaszewski, Representative of Poland. 

H. J. Page, Representative of England. 

Prof. J. Hp:ndrick, Representative of Scotland. 

Dr. B. A. Keen, Representative of the British Colonies. 

Dr. K. Zyestra, Auditor 

and as guest : Prof. Dr. N. M. Comber from Leeds. 

Prof. Dr. O. Lemmermann (Germany) and J. J. (tIRSBERGKK (Swit- 
zerland) were unable to attend. Dr. Borghesani, librarian, arrived 
the following day. 


Organisation of Tim Society. 


Statement of Accounts. 
Received up till 1 January 1926 : 


Fl. 


363 Foundation members (1924) 1897.77 

283 entrance fees 1925 fl. 714.33 

589 members subscriptions* 1925 » 3825.04 

4539.37 

Contribution of the Czechoslovakian Government 72.75 


Received for the Reports of the Fourth Conference (Rome 1924) . 209,20 


6719.09 


Outstanding for 1925 : 

24 entrance fees at fl. 2.50 «« . fl. 60,00 

77 yearly subscriptions (part payments) ... 477-53 

537-53 


72 56.62 
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Expenses up to i J anuary 1926 : 

Expenses of the International Committee of Soil 
Science from April 1922-May 1924 (Prague, Zurich, Rome) 325.00 
Commission Frosterus-Wiegner-Gessner . . . 25.49 

350*49 

ExpeiivSes Groningen 1924 : 

Printing fl. 53.50 

Correspondence w 66.65 

Secretarial expenses » 120.00 

Cost of translations » 80.00 

fl. 320.25 

Inteniational Reports on Pedology » 713.18 

1033-43 

Expenses Groningen 1925 : 


Printing, paper, etc fl. 128.74 

Archives etc » 215.00 

Correspondence » 205.35 

Secretarial expenses » 384.50 

Cost of translations » 138.00 

Contribution journey Berlin 42.50 


Editorial Office Berlin 

Commission Woeff, Mitschereich, Novak, von 'Sigmond . . 
Contributions sent to Rome for the reports of tlie Fourth Con- 
ference (Rome 1924) 

International Institute of Agriculture 691 Members’ 


subscriptions fl. 2,00 fl. 1382.00 

Reprints, Statutes, Circulars, etc » 1 16.00 


1114.09 

474.26 

244.41 

222.6i 


1498.00 


Due Connnission SToki^asa and Girsberger 


4937*29 

100.00 


5037.29 


Balance to i January 1926 fl. 6719.09 

« 5 ^^ 37*29 

)t 1681.80 

Outstanding Debts 1925 » 537*63 


» 2219.33 

The auditor, Dr. ZyIvSTra, passed the accounts as in good order with full 
discharge of the General Secretary. 



366 


INTERNATIONA!, ASSOCIATIONS 


The General Secretary made the following statement of the expenses 
per member : 


I. Charges for collection of subscriptions 


2. Review expenses 

(a) Institute Rome fl, 2.00 

(b) Editorial Office Berlin » i.oo 


3. Expenses in comiection with secretaryship, Groningen . 

4. Expenses in coimection with Commissions 

5. Not recoverable etc 


0.50 


3.00 

2.00 
0.50 
0.50 


yearly contribution per member 


6.50 


The General Secretary stated that collection of subscriptions, registration 
of new members and changes of addresses entailed too much work. It was de- 
cided decided to form in llic‘ sepiirate coimtries national sections, which will be 
responsible for this ])art of tlxe work. For the following countries the fol- 
lowing addresses can be given : 

Gennany : Prof. Dr. ScthtchT. Giintzelstrasse 59. Berhn-W ilmer<idof . 

Denmark : Dr. II. R. Cristknsen. Planteavls-Eaboratorium. Lyngby. 

Spain : vSr. D. Emilio H. DEE Vieear, Eista 62, 3^ der. Madrid. 

United States of America : Prof Dr. Jacob Ln»MAN, Experiment Station. 
New-Brunswicfi, New Jersey. 

PvUgland and Dominions : Dr. B. A. Kkkn, Rothamsted Experimental 
Station. Harpenden, Herts. 

Hungary ; Prof. Dr. A. von 'SiGMOND/rechnische Hochschule. Budapest /, 
Szent-Chdlerler 4. 

Italy ; Dr. G. A. R. IJORCmcsANi, International Institute of Agriculture. 
Villa Umberto I. Rome (10). 

Norway : Doc. Johs Lindeman. Eandwirtschaftlichi Ilochschule. As. 

Dutch-Indies : Dr. Bernard. Algemeen Proefstation voor Thee. Butte n* 
zorg. Java. 

Poland : Dr. Slaw. Mikeaszkwski. Rue Szopena 6. Wavmw. 

Russia : Prof. A A. Jarieoff, Wosdwyenka, 5 Gosplan. Moscow. 

Czechoslovakia : Dr. V. NovAk, Chef de ITnstitut Pt^dologique, Kvetna 19. 
Brno. 


Letters received : 

1924 — 

233 


1925 — 

1006 

I/Ctters sent : 

1924 — 

258 


1925 — 

533 


The General Secretary proposes that the costs of sending out Part A of the 
Proceedings of the Second Commission (amotmting to fl. 258.88) shall be paid by 
the International Society of Soil Science. Approved. 

A telegram from the International Institute of Agriculture in Rome was 
received, requesting that a representative be appointed to attend the General 
Assembly of the Institute, to be held from 19-26 April in Rome. Dr. Eipman 
was chosen. 
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Review. The editor, Prof. Dr. F. Schucht, staled that up to the present he 
had not been able to give collective reviews of the soil science publications in 
the separate countries. The reviews have, for the time being, been grouped un- 
der the headings of physics, chemistry, etc. The editor added that the niiiiibers 
have been late in a]^pearance wliile comments have been made as to the tech- 
nical and linguistic mistakes occurring in the translations. After a long dis- 
cussion, the President of the Society is commissioned to talk over the matter 
with the President of the International Institute of Agriculture in Rome. The 
following resolutions as regarding the Review are passed : 

1. To express our thanks to the President of the International Institute 
of Agriculture in Rome for having the Review' printed and published on 
such advantageous terras for the Society. 

2. To ask that the revision and translations of the Review be executed 
with the utmost care. 

The technical revision of the translations of the original texts can only 
be satisfactorily undertaken by .soil scientists of the country, wdiere the 
language of the translation is spoken. 

It is advisable that the first proof in each language be .sent to a soil scientist, 
who w^ould act as sub editor. This latter should be chosen in consultation wuth 
Prof. Sciiucht, for I'rancc, luigland and Spain. For the Italian and German 
texts Dr. B()RG11 KS.\ni and Prof ScniiciiT will lake the i-cs])onsibility. 

3. The Committee leanis wdth pleasure that the Review will appear more 
regularly in the future. 

At the end of the discussions a vote oi thanks was tendered to the editor of 
the Review. 

Thk First Concrkss or Sou, Sciknce. U. vS. A. 1927. 

The President, Dr. Lif.man, made the following statement : 

(1) Several societies in America have offered their moral support to the 
Congress. 

(2) The President of the United States, Calvin Cooijdok, will send a 
message to Congress giving his consent to the invitation of the delegates of 
tlic different coimtries. 

{3) Accordingly, the American Organising Committee wdll recommend to 
the Governments to appoint as delegates certain soil scientists, and to nominate 
the members of tlie Executive Coimnittee and of the General Committee, as 
well as tlie members of the Committees of the different international Commis- 
sions. 

(4) An endeavour is being made to collect 60.000 dollars, to be employed 
as follows : 

(а) $5000 for the Secretariat ; 

(б) $5000 for the Congress proceedings ; 

(c) $5000 for tlie Exhibition ; 

(d) $45,000 for the expenses of 150 official members taking part in the 
excursions to be arranged after the Congress ( $300 per person) , 

(5) An endeavour is being made to obtain hotel accommodation in Wash- 
ington at reduced tariffs. 
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(6) Committees have been formed in the various States to collect funds 
for the Congress. 

The President, Dr. I^ipman, gave the following outline of the prolonged ex* 
cursion to be arranged after the Congress: 

It is intended to make an excursion from Washington to California, which 
will last about 4 weeks and which will be cost free for those members who are 
not resident in the United States of America. 

The minimum cost of the Congress will be about : 


Burope-NewYork and back $250.00 

New York- Washington and back .... $ 20.00 

Hotel expenses Washington $ 40.00 

Extra expenses $ 90.00 


$400.00 

It seems advisable to publish this estimate of tlie cost as S(X)n as pOvSsible 
and to mention it in the letters of invitation. 

It should be noted that the excursion is only gratis for those members who 
are soil scientivSts, and not for ordinary members of tlie Congress. The American 
Organising Committee will discuss this point with the General-Secretary, 

Members of the Inteniatioual Society of Soil Science will not pay any extra 
contribution to the Congress. 

Date of the Congress, The A. O. C. (American Organising Committee) 
intends to hold the Congress in Washington in June 1927. Some coiui tries 
proposed September, others Jime. Dr. Lipman will inform the A. O. C. 

Programme of the Cemgres.^. 

It was decided to recommend to the A. O. C. the following arrangements : 

(a) Three days for tlie meetings of the Commissions ; 

(b) Two days for the Plenary meetings ; 

(c) One day for the final session (passing of the resolutions) ; 

{d) One day of rest. 

(e) One day for short excursions. 

(/) One day for the lixldbition ; 

(g) If possible one day for tlie discussion of the Russian reports. 

Programme of the C onirmsstom, . 

First Commission. The NovAk Commission proposes to meet in 1926 
in order to draw up the programme. 

Second C ommission. (von ’Sigmond Commission). The programme of this 
Commission will appear in part B of the Groningen Proceedings. 

Third Commission. The Stoklasa Commission intends to meet in Berlin 
in June 1926 

Dr. Waksman has drawn up a provisional programme of tlie questions to 
be discussed by this Commission ; i . Direct methods of microbiological examin* 
ation of the soil. 2, Cultural methods of the microbiological examination of 
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the soil. 3. Soil population. 4. Fixation of nitrogen in the soil. 5. Transfor- 
mation of nitrogen in the soil. 6. Transformation of the organic substance in 
the soil. 7. Transformation of the mineral elements in the soil. 8. Soil Biology, 
seen from an agronomic standpoint. 

Fourth Commission. The President of theFourtli Commission, Prof. MiT- 
SCHERUCH, and the Vice-President, Dr. Zyi<stra suggest the following 
programme : 

I. Determination of tlic materials of plant nutrition in the soil. {physio- 
logical methods). 

2. Influence of the reaction of the soil on plant yields. 

3. Plant stimulants and plant ]x>isons in the sod. 

Fifth Commission . The provisional programme of subjects for discussion 
is given in an appendix (see below). 

Sixth Commission. No annomicement is yet made as regards the Girs- 
berger Commission. 

Finally, the progranune of the Bureau of the delegates of the Ru.ssian sod 
scientists wa.s annoimced by Prof. Gijnka, who asked that one day of the Con- 
gress might be devoted to the discusvSion of the foUowing programme : 

1 . Historical summary of the development of soil science in Russia ; 
2. Soil morphology ; 3. Classification and scicntifiic grouping of the sods ; 

4. Physical and chemical ])roperties of soils ; 5. Humus of the sods ; 6. Sod Map- 
ping ; 7. The dynamics of soils, 8. The genesis of soils; 9. The post-tertiary 
deposits and soils, 10. Application of soil science to agronomy, to land vSurveys, 
to division into sod regions, to land settlement and improvement. 

Further, that an exhibition should be organised as follows to .show the 
soil types of the H. S S. R 

I. Monolytes of the principal tyi>es and varieties of tlie U.S.S.R. in several 
zones , 2. Collected samples of the sod profiles ; 3. Collection of the morpho- 
logical characteristics of the soils ; 4. Sod maps and plans of different regions 
in Russia ; 5. literature ; 6. Drawings and sketches of apparatus invented by 
Russian soil scientists. 

Finally it was tmanimously decided to projK^se to the Congress in 
Washington that the second Congress should be held in Russia. If it proves 
impossible for tlie Congress to be held in the latter country, the votes of the 
General Committee will decide betw^een German}^ and Poland. 

Dr. D. J. PIiSSiNK, 
General Secretary, 


Appendix. Provisional programme of the Fifth Commission for classifica- 
tion, nomenclature and mapping of sods, by Prof. Marbut, Washington. 

1 . Classification of soils. 

X . The extent to which the geology of the archaic rocks is to l>e used as a 
basis for the division of the soils into units or groups of units. 2 . The extent to 
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which the climate of a region and its natural vegetation can be Uvsed as a basis 
for the division of soils into units or groups of units. 3 . The extent to which 
the situation or other geographical circumstances form a basis for the division 
of the soils into units or groups ofimits 4. What significance should be attached 
respectively to field observations and laboratory characteristics of soils in the 
statement and definition of the different categories in a comprehensive scheme 
of soil classification. 5. The extent to which the quantity and nature of the 
organic soil substance can be used as a basis for the division of soils into units 
or groups of units. 6. Should the different categories in a scheme of soil classifi- 
cation be founded on soil characteristics or on the forces and conditions under 
which the soils are formed ? 7. General review of the soil in the narrower sense 
(solum) and its profile forming parts. Discussion of tlie term “ soil changes in 
its appearance, according to the development of the profiles. Description of 
different profiles in the soils of the world, relative importance of the appearance, 
conclusions from the various descriptions of sections and maps exhibited. 
8. Submission of proposed schemes of soil classification on the basis of the ap- 
pearance of soil profiles. 9. Conclusions and Recommendations. 

II. Sod Nomenclature, 

I, Soil nomenclature in the United States of America. 2. Soil nomenclature 
in Canada. 3. Soil nomenclature in Mexico. 4 Soil nomenclature in the South 
American countries. 5. The extent to which the present soil nomenclature can 
be used in designating the different categories in a comprehensive scheme of 
soil nomenclature 6. The extent to wliich a uniform international soil nomen- 
clature is povssible. 7. Statement and discussion of proposed systems of soil 
nomenclature by members of the Commissions 8 vSoil colours and their nomen- 
clature. 

III, Soil Mapping. 

I. Proposal of a uniform colour scheme for the soil surve)^ maps of aU coun- 
tries. 2. Discussion and final establishment of those geograpliical and general 
soil conditions, which are to be marked, besides the soils, on tlie special and the 
survey maps. 3. The degree of specification to be attempted for the soil survey 
maps. 

Meeting of the First International Commission at Rothamsted. — 

To the Members of the International Society of Soil Science. With reference 
to tlie circular, we have the honour to inform you that the meeting of the 
First International Commission will be held at Rotliamsted in the month 
of October. 

The very important question of International Methodology will be 
discussed and the resolutions to be submitted to the First International 
Congress at Washington will be prepared. 

Members intending to take part in the Rothamsted meeting are requested 
to communicate with the Chairman of the Commission Dr. V. NovAk (Brno, 
Kvetna 19, Czechoslovakia) up to the end of June. 
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The definitive programme of the Rothamsted meeting will be sent later 
on to those members only who have signified their intention of being present. 

Yours faithfully. 

Bnio, May 

Dr. Ladislav SmolIk, Dr. Vdclav NovAk, 

Secretar\ oi the Chairman of the 

First International Commission fnrsi International Commission 

International Society of Soil Science (Pedology). Subscriptions. — 

The amiual subscription for 1926 has been fixed at / 6. 50 (Dutch guilders) New 
members pay an entrance fee of / 2.50, i e., a total of / q. — (Dutch guilders). 

Members are requested to forward to me before i May, 1926, the smn 
of / O.50 — or / 9.00 for new members — being the sub.scription for 1926. 

There arc still a great many members who have not yet paid the annual 
subscription for 1925 (/ 6.60 or / 9 00 guilders, as the case may he), although three 
separate circulars havi been sent to them, calling attention to this point. These 
members art m gently requested to forward the nionty for 1923 by return. 

In countrievS where National Sections have been formed, it will be best 
for the amiual subscriptiem and entrance fet to be collected by these Sections. 

Members receive the Proceedings and other publications of the Society 
gratis. 

New members who desire to receive Volume I (1925; of the Proceedings, 
should apply to Dr. (i A R Rorghes\ni, International Institute of Agri- 
culture, Villa Umberto 1 , Konic (10). 

New members are requestt^d to send me their exact address, typewritten, 
and to inform me at the same time in what language (hVench, Ivnglish 
German, Italian or Spanish; they desire to receive the Proceedings. 

Finally I should be glad if members would work for the formation of 
National Sections and report to me on the comix)sitioii of the executive com- 
mittees. 

Groningen, Februutx 

Dr. D. J. Hissink, 

Acting Chairman and General Secretar\, 
Groningen [Holland]^ Herman ( nlleniusstraaf, 

Requests to members. 

^1) to form National Sections. 

(2) to pay their subscriptions tlirough these Sections or, where such 
Sw:tions do not exist, to me , 

(3) to pay their subscrijitions for 1926 by i August at the very latest ; 

(4) with regard to joining the various Commissions, to communicate 
with the respective Presidents ; 

(5) to communicate with Dr. Borgiiksant in the event of having 
any complaints to make as regards the forwarding of the Proceedings. 

Groningen. February 1Q26. 

Dr. D. J. Hissink, 

Acting Chairman and GeneraUSecretarv , 
Groningen {^Holland), Herman Collemussiraat^ Nr. 25. 
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Archives of the Society. — With the object of finally arranging the 
Archives of the vSociety under the following Sections : — 

1. Publications; 

2. Documents; 

3. Maps ; 

4. Photograplis, drawings, and similar material ; 

5. Schedules, forms, etc., 

the Members of the International Society of Soil Science are asked to 
send direct to the undersigned, all material already available, lately pub- 
lished or still unpublished, relating to Soil Science, whether their own per* 
sonal work, or otherwise 

The Service of the Arcliives of the Society wdll then prepare the slii>s 
relating to such material for the card index. 

Tins Service can also su^^ply all bibliographical infonnation, copies of 
documents and printed matter at cost price. 

Dr. G. A. R. Borghksani, 

Librarian of the Sotl Socteix, 

S( lenhfK Service of the International 
Institute of Agriculture 
Villa Umberto I., Koine. 

Reconstruction of the Library of the “ Laboratoire d’Agronomie 
Coloniale ” (Paris). 

Professor Auguste Chevauier, Director of the “ Laboratoire d’Agronomie 
Coloniale ” makes an urgent appeal to the Members of the International So- 
ciety of Soil Science to help him to reconstruct the library of the laboratory 
which was destroyed by a fiire last June. The library consisted of more than 
20.000 treatises and manuscripts collected during a period of 30 years. 
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PROCEEDINHS OF THE INTERNATIONAE ASSOCIATION 
OF poultry INSTRUd'ORS AND INVESTIGATORS 


A hsiratis. 

New Experiment on the Influence on Growth of the B Vitamin and 

its Quantitative Demonstration. 

Abki^ H Kiiuischc WnchcMschuU, -Jiid. July io~'5 . 

It has been shown that animal tissue, in respect oi cell absorj^tion 
and assimilating power, de])ends in the gieatest measure on the piesence 
of vitajuius, and partieulaily tla* B vitamin, so tiiat a lack of tJiis vitamin 
causes great deterioiation in these essential functions of the tissue. 

A new exi)eriment of Abel shows the great detriment to another tissue 
function, aho deiKuident on assimilating power, namely regeneiation, or 
the regenerative growth. 

Two ])igeoiis were first ied foi a week with ])olished lice and water, 
the featheis were then plucked out of a part of the left side of the 
breast, and from then both jiigeons weie given one gi amine of dry 
yeast. With one i>igeon the was previously heated to 1 50*^ C. for 

5 hours, and thereby the B vitamin destroyed. The ie~growth of the 
featheis with the pigeon provided with the B vitamin was very 
luxuriant; with the pigeon without vitamin there was no le-growth. 

It is possible that thU method will aUct bo useful for further diller- 
entiations of the B vitamin, which probably lepresents a group- of sub- 
stances. r. J. C. te H. 


Spreading Poultrj^ Tuberculosis in Domestic Fowls. 

Arnold Aewin. Zcitschri^ft bUnch- u. MilUi hygiene, Fasc. 5. p. 71. 
Oschatz, 1924. 

As is known, the skin of our domestic animals, together with the mus- 
cles, is not very liable to tuberculous disease. Tuberculosis has been ob- 
served in parrots, on the head, in the form of horn-like tubercles, but the 
hen is not mentioned in the manuals. 

Arnold now describes skin tuberculosis in a hen of a master butdier, 
who fed his poultry with tuberculous parts of the meat, and thus infected 
the whole nui. The skin showed, for the most part, specially prominent 
on the back and the breast, callous elevations the size of a pfennig piece, 
3“lo mm. thick, partly flat, partly knotty. This compact, fibrous 
growth of the cuticle, which coutaiued isolated cheese maggots, some 
rav-like, some round-oval, radiated into the muscles and joints. 
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Tuberculous ulcers were also visible. Tubercle bacilli were indicated. 
It is a case of regional, fibrous skin tuberculosis, set up by infection 
through sores. B. J. C. te H. 

On the Relations between the Rhytlim of Respiration and the Rhythm 

of the Heart in Birds. 

ArTom, CAMit^TvO. Archives Kierlandaiscs th Physiotoci^e de riiomme et 
des animau^. VoL X, ^rd. Base. p. ^()Z. The Hague, 

An investigation of the relations between the rhythm of respiration 
and the heart rh3^thm in the case of tliose birds whose search for food is 
conditioned by frequent and prolonged diving. 

It has been generally known for a considerable lime that there is 
lengthy and complete inhibition of the respiratory movements in these 
birds eveiy time the head, or even the beak only, is plunged into water, 
and that this occurs even if it is made po.ssible for them to breathe freely 
by means of the insertion ot a tube communicating with the air. Generally 
the inhibition remains complete during the whole time that the head of 
the bird remains under water. This period may be ver^^ long, and in 
any case much longer than would be enough to kill by asph^’^jcia animals 
of approximately equal weight but with difieient habits of life. 

Artom has made many experiments wdth ducks and other birds 
[a) with the vagus nerve intact, (h) after double vagatoiiu^ and in the 
following conditions ; 

1) Normal conditions. 

2) Extension or dorsal flexion of the neck. 

3) Submersion of the head. 

4) Submersion of the head and continuous supph" of pure air, 
these two artifices being , practised conjointly. 

Conclusion The relations between the Th3rthm of respiration and the 
rhythm of the heart seem capable of satisfactory explanation b^^ the 
hypothesis of the action of CO. of the blood on the cardiac inhibitory 
centres ; with more considerable doses of this gas, direct action on the 
muscle of the heart probably occurs secondarily. The mechanism of 
these relations betw^een the heart and respiration is jrrobably identical 
in diving and non-diving birds ; however fairly’ marked differences, but 
bearing almost exclusively on le-piratory inhibition, exist 1> Iw’een these 
two groups of very closel}’' allied zoological species endow^ed with different 
habits of life. 

At the end of his veiy interesting paper Artom gives 23 references 
to literature on this subject. B. J. C. te II. 

The Effect of E'eeding Bacillus acidophilus^ Lactose, Dry Skim JVIilk 

or Whole Milk on the Hydrogen Ion Concentration of the Contents 

of the Caecum of Chickens. 

Bkacii j. K. Hilgardia, a Joutnal of Agricultural Science, p. i^6. 
Berkeley, California, October 1925. 

These experiments were undertaken to determine in what matter, 
if any, the ly^'drogcn ion concentration of the caecal contents of chicks 
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would be influenced by feeding them with milk or certain milk products 
and the relation of any changes found to occur to the control of cocci- 
diosis. 

The studies have been confined to the caecum because coccidial 
infection of chicks is usually confined to this part of the intestinal tract. 

The pH of the caecal contents of chickens was changed from the noi- 
mal lange of 6,0 to 7.4 to a range of 4.4 to 5.6 by feeding sufficient 
amounts of whole sweet milk, milk cultures ol B. acidophilus, milk 
cultures of B. acidophilus plus lactose, lactose alone or dry skim milk. 

The change in the hydrogen ion concentration of caecal contents 
from a single feeding of a milk product occurred within two hours to 
two hotir;^ and a half after the feeding and returned to normal within 
8 to 24 hours after the feeding B. J. C te H. 

The Influence of Feeding Lactose or Dry Skim Milk on ArtiflciaJ In- 
fection of Chicks with Eimeria avium. 

Bkach J R <ind Davis 1 ) P, Ih/'^ani’a, a Jouinal of Agricultural Science, 
p. JO7, Berkeley, Californii, October j<)2 5. 

In these experiments it was attem})ted to combat artificially-produced 
coccidial infection in chicks by feeding them with sufficient lactose or 
dry skim milk to change the hydrogen ion concentration of the caecum 
from the normal range ol 0,0 - 74 *0 a range of 4.4 5.6. 

The results were unifoin* in demonstrating that a considerable degiec 
of a protection against coccidial infection was gained when a sufticient 
amount of 1 ictose or dr> slum milk \\a.- added to the diet of chickens. 

B. J. C te H 

A New Tape- Worm of the Hen, RaiHieiiaa {Davainea) grobbeni n. sp. 

Boiim L K (Vienna) Zctisdiufi fur wisseusch Vol. 125, p. 519. 

Leipzig, 1925. 

In the small intestine of a hen, which it had penetrated foi some un- 
known reason, weie found 10 chains (with their heads) and broken pieces 
of an nth. chain of a tape- worm of the species Davainea, Further, by 
microscopical examination of the intestine, peculiar, nearl}’' conical bodies 
were found of about mm. diameter, u Inch on closer examination ap- 
peared as eggshell like forms. As no account has yet appeared of such 
forms in connection with tape-worms, Boiim proceeds to describe them. 
With this object, he first attempted their classification, and found it 
had to be a case of a new species. 

As a result of tbe extraordinary thickness of the cuticle with this 
species and of the strongly developed muscular system along the paren- 
chyma the preparations m toto — even with careful squeezing — only 
gave an unsatisfactory view of the iiitenial organisation of the proglottis. 
Bohm therefore made use of a method which consists in first with the 
aid of the microtome, removing one cuticle (dorsal or central) of the pro- 
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glottis which was stained previously to embedding and then cutting away 
the other cuticle. These preparations combine the advantages of the 
preparations m and of the fine sections. Bohm calls them Halfitotopra- 
parate He describes the external marks and anatomy of the work quite 
exactly, and gives very clear drawings. 

Conclusion : On the basis of the relations of the cirrus vessel and the 
egg capsules, the worm is to be classed in the branch sp.cies Raillietina 
of the species Davainea Blanch, rich in varieties, established by Fuhrmann 
(1920), within that of the sub-species Ransomia, also established by 
Fuhrmann (1920). 

He chose the specific name [^robJ>em) in honour of his teacher, 
Prof. Dr. K. Grobben of Vienna. B. J. C. le H. 

Artificial Lighting of Poultry Houses. 

Brown K. T. Journal of Mimstfy of Af^umliinr. p. 716. London, Novem- 
ber, 1025. 

The object of lighting is to iucrea.se the rate of production at a time of 
year when the retail ])rice of eggs is high. The results fully justify the in- 
itial expense of installing lights in the sheds and the slight extra amount ol 
labour entailed in attending to the birds after dark. 

M. Brown comes to the following conclusions : 

(i) The effect of lighting the house is to increase the outj)ut of eggs 
during the winter, as the average number of eggs laid by the test flock 
during the first 12 weeks was 61 14, as against 34^/4 laid by the control flock. 

{2) The annual production is only slightly increased, in this case 
by 12 eggs per bird. 

(3) The cost of the additional food amounted to 6 ^4 d. for the 
year, whereas the increase in egg value was 5 s., i ^/4 d. per bird ; an in- 
crease in gross returns wliich is more than sufl'icient to pay for the extra 
cost of labour and lighting. B. J. C. te H. 

Bacillary White Diarrhoea of Chicks. 

DoviyE T. M. Journal of Comparatwe Pathology and Therapeutics. 
Vol. XXXVIII, part ^1, p. 266. Edinburgh, 1923. 

Bacillary white diarrhoea is essentially a disease of artificial incubation. 
It may also occur on farms where only natural methods of hatching are 
employed, but in such cases it rarely causes any trouble and tends to 
disappear. 

This is partly due to the dark, warm atmosphere of the incubator being 
favourable for the survival of the causal parasite, while, under natural con- 
ditions, the light and temperature have an inhibitory effect and rapidly 
bring about its death. 

As hen-hatched chicks also are continually on the move, the infection 
is disseminated over a wide area and the same conditions do not occur as 
in a crowded brooder house. The fowl is the only species susceptible to 
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natural infection. Many chicks which survive the disease harbour the 
parasite in one or moie of their organs throughout life. 

Morphology, Cultural Characters, Pathogenicity etc. are described. 

The gas-producing powers of B. pullorum are of a fluctuatini^ character 
and there does not ai)]iear to be any reasonable grounds for distinguishing 
two groups, as has been suggested by PIadley ^i). 

The agglutination test. A point of practical importance is that react- 
ing birds always have infection of the ovaiy ; other organs nuiy also be 
infected. This conclusion is based on the results obtained from the 
bacteriological examination of a considerable number of reactors. 

In America agglutination in a dilution of 1:3 3 is considered to signify 
infection, and in England in a dilution of 1:50. Doyij:, as the result of 
work, recently carried out, now regards complete agglutination in a dilu- 
tion of 1:25 as a positive reaction. 

Doyek has tested the method of Beattdkttk, but in no case has found 
an\ trace of agglutination witli the albumen of eggs from carriers. The 
yolks of some of these eggs were proved to be infected vsith B. piilloritm. 
The method th refore aX)]X‘ar.s to 1 )e valueless. 

It is known that the B, pidlontni a id the B». SiUivuinarium cannot be 
fhfferentiated by serological methods A positive reaction to the test 
will signify, there tore, infe<'tion by either of these organisms. 

'rhe organism is not a normal uihabitant of the iiealthe’ elihdc. The fact 
that many chicks which recover, harbour the causal agent and are the X)ot- 
ential source of future outbreaks, is a strong argnmeut against the policy 
of treatment. 

B. J. C. te H. 


Eye Nematode in Chickens. 

PIOK I/. Petaluma Poultry jouynal, No. Ling Nan Agricultural Man- 
ufacturing Company, Petaluma, California, J02<>. 

The eyes of some pullets became badly swollen. vSome died. In the 
opaque, whitish fluid around the eyeball were found small thread-like or- 
ganisms. On microscopic examination it was found to be a member of 
the Nematoda, veiy^ likely Filtiria numsoni, described b} Sir Patrick Man- 
SON in Plongkong. 

The larvae of the Filaria grow to about 300 micrometers and live in 
the blood septem of the host. The adults are slender nematodes from one- 
tenth of an inch to a few inches in length. They can be transmitted 
from one host to another through the agency of the members of the 
Culicidae or the mosquitoes. The Chinese saying : A mosquitobite 
causes the blindness of chickens may have truth in it. 


B. J.C. b* li. 


(j) As tar as ilolUind Is conceriiC'l I nilK Hadluy, as 1 have never 

seen a non ga^'-puxhKtng ^tr^in cliaiige luio ga'-- pu»du<.invi — B. J. C. to Tl 
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Poultry Farming and Kgg Production in Denmark. 

Kock W a Publishers D3rva and Jeppesen CopenlKigen, 1925. 

The difficulties which beset Danish agriculture in the eighties of last 
century as a consequence of foreign competition and falling prices made 
many Danes anxious to find new sources of income. One of the most im- 
portant of the subsidiary activities that were taken up was poultry keeping, 
with a view to egg production. Now, on many farms, poultry keeping 
constitiites one of the principal sources of income. 

The introduction of Mediterranean breeds has had a great and bene- 
ficial influence on the numerical output of eggs in Denmark and also on the 
size of the eggs themselves. Together with Plymouth Rocks, Wyandot- 
tes and Rhode Island Reds introduced from America, the Mediterranean 
breeds of fowls are certainly among those most widely spread throughout 
Denmark. In t888 the number of hens, cocks and chickens was 4.5 mil- 
lions ; ill 1924, 21. j millions. Dittle attention is paid to fattening, while s}^- 
teniatic duck breeding is practically unknown in Denmark. There are 
only a few turkey breeders, but tlie breeding of gee-t is of so nu^ importancxi. 

Ivggs were exported to England by the regular steam route lor the first 
time in 1865. In 1924 the egg cxjxirt w^as tliird on the list of agricultural 
products, and amounted to 41.6 million scoie with a value of 150.8 million 
Kroner. 

In 1895 tlie Danish Cooperative Egg Export Society was started The 
great advantage of this excellent organisation is that it has established the 
collection and stamping of eggs Each egg is stamped with a inimber in- 
dicating the producer, which makes it possible to immediately identify 
suppliers of eggs of inferior quality. The local branches of the society 
all have their own egg collecters, who make a tour of the members at re- 
gular intervals. All eggs*are stamped with the trade mark of the ^society* 
They are exported at once, the object of the vSociety being to furnish 
foreign markets with only the very best possible newlaid Danish eggs. 

One of the most eflectiv e means towards development of poultr>" farm- 
ing has proved to be the competitions for the best kei)t and most pro- 
fitable stocks of fowl belonging to individual members, the aim being to 
promote poultry breeding on strictly economic lines, no regard being t)aid 
to the purely show aspect. From the breeding centres cheap eggs are also 
distributed for hatching. 

The Danish Poultry Breeders Union extends over the whole country. 
It i)romotes poultry farming by holding poultry breeding courses, egg- 
laying competitions, poultry exliibitions ; it establishes control stations, 
issues a monthly paper and gives advice to poultry farmers. 

B. J. C. te H. 

The Breeding Diseases of 1 Poultry, and their Control, with Special 

Reference to Tuberculosis, 

Ekrche M. Deutsche Herarzthche Wochenschnft, No. 48, p. 840. Breslau, 1925. 

The aim of the German farming industry is to become gradually 
independent of imported supplies of eggs and table fowls. Poultry 
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breeding has on this account become of great importance in the post-war 
years. 

Several diseases are described. 

Diseases like dysentery the causes of which are \ arious ; infections with 
bact, coli. 

Within the ])ara typhus group are named : 

1. Bact, pifllorum, which seiologically is near to the Piper poultiy 
ty|)hus, but bio-chemically is different from it. 

2. Bact. typhi i^aUinarum alcalijacicns Pfeiler or Bad. sani^'ninarimn 
Klein. As a rule it occurs in fully gK)wn poultry. LERCiir, however, 
found it in 7 farms as a special disease of young fowls. 

3. PaTatyi:)hus of water fowls, hitherto described as para B. 
Vaccini* inoculation against these diseases has jiroved good. Sera must 
not be inserted with carbolic acid, because with quite young chickens 
poisoning has been observed. The Stat*. Seriiin In.stitute, Rotterdam, 
considers a special serum necessary. With these* infections it is useful 
to substitute whey foi the di inking water. 

UHLHt)KN earned out a seiies f>f t ransmission tests on chickens with 
Einwria '.tiJae of rabbits, which gave surprising results. The chickens 
were infected, Init only showed transitory sym]3toms of disease, and re- 
covered ag«ain, whereas wa'th ])oultry cultures, infected chickens died after 
3-5 clays. 

The })oultry brood suffers most troiii tuberculosis. All breeders 
should regularlv ha\’'e their fowts examined for tuberculosis by means of 
the intra-cutancous tuberculosis test. The tuberculous reaction is i-ii 
days after a ])ositive injection, even though diseased ])rocesses cannot l>e 
microscopically recogni--ed on the (ugans. A favourable influence can 
be effected by cold-blooded tulx rcle bacilli. v^])ecially noticeable is the 
early revival of laying cajracit}". What this action depends on is not 
at all clear ; it does not ap])evU to be a s])ecific albuminous action. Warn- 
ing must be given against iudisci'inrinate inoculation \vith Friedmann in- 
oculating matter without segregating the diseased, fowls .since with this 
treatment only subjects irnmimc to bacteria remain alive. 

The Poison of Fowls and Varccine Pock Marks, 

Van Nedicrvekn II. J. Volgelpok en Vaccinevims. Tyd.schrid voo) D large- 
neeskeende, Vol. 33, j). 03. The Hague, 1920. 

After the pa.ssage of fowl pock virus, emanating from a diseased hen 
through rabbits and calf, characteristic pock marks were produced on 
the arm of a child ; these pustules were quite similar to vaccine pock iiiarka 

After these passages, the virus, together with tho.'^e acquii'ed, had fully 
maintained the original qualities : Introvenous incorporation of the mo- 
dified virus in the susceptible hen always resulted in the disease of fowl 
pock (formation of diphtheritic mouth membrane). 

On the basis of his experiments, the author concludes that there is 
an intimate relationship between the two viruses.. 


B J. C. te H. 
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Avian Tuberculosis in Mammals. 

PlAJM N. Publication of the Serum Laboratory of the R. Velennary and 
Agnciiltnral High School Copenhagen. Printed by Kundrup & Wunsch, T925. 

A veiy thorough study on the above problem, containing exhaustive 
bibliogiaphy. Pages 67-100 deal with previously described cases of 
spontaneous avian tuberculosis in mammals (human beings, horses, 
cattle, pigs, and various small animals). In summing up this section, 
Plttm says : Avian tuberculosis in pigs has been so minutely investi- 
gated, that its significance for this animal can be considered to be 
cleaied up. The significance of this infliction for mankind will be 
greatl}^ elucidated in a future not too remote. Systematic studies with 
regard to the horse have been made. 

A defect is that in most experiments mammals only have been used 
and hardly ever hens at the same time. 

Mammals are in general infected by ingestion of faeces containing 
bacilli, or by eating the carcases of fowls. 

With man there is always the possibility that he can be infected 
by eating eggs containing bacilli, for it is proved that the eggs of tu- 
berculous hens can contain bacilli, which are not killed by the 1 sual light 
boiling. Pages 100-12 1 describe cases of experimental avian tubeiculosis, 
namely, with porpoises, labbits, dogs, monkeys, mice, rats, pigs, and 
various other animals. 

The results may be summarised as follows - 

(1) Subcutaneous! 3^ injected avian tubercle bacilli are only cap- 
able of producing local reactions. 

(2) Intraperitoneally inoculated avian tubercle bacilli w^ere cap- 
able of causing tuberculosis in certain animals, but not in others. With 
all animals, large doses of not very virulent material are, on account 
of the toxic action of the bacilli, capable of causing death accompanied by 
cachetic symptoms, with atrophy of the organs. With all animals death 
can be caused with symptoms of type Yersin. 

(3) In young animals, avian tubercle bacilli of great virulence a]:)pear 
as a result of ingestion oi feeds. 

Pages 126-174 describe particular investigations of PnuM. The 
following remarks appear in the summary : — 

Whilst formerly the possibility of avian tuberculosis in children 
was not taken into account it is now proved that children may be in- 
fected spontaneously with ornitho-tuberculosis. Comparatively many of 
those animals which react to avian tuberculosis have aborted. The 
pregnant uterirs appears therefore to be a place sought eagerly by the 
omitho -tubercle bacilli. Animals which abort on account of avian 
tuberculosis are either not attacked in any other place, or the demon- 
strable alterations, w^hich take place preferably in the lymphatic glands 
of the alimentary canal, are very slight. When the avian tubercle 
bacilli have attacked the uterus, they are able to cause abortion. The 
bacilli subse uently maintain life in the absc'esses which form under the 
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mucous membrane of the uterus, and so later abortion can again take 
place. 

The only rational method for control of avian tuberculosis is to keep 
in view the source of infection itself, namely, the poultry. Hitherto avian 
tuberculosis has been allowed to gain ground amongst poultry, in a manner 
completely foreign to the general conditions of caie of farm stock in Den- 
mark. B. J.C. teH. 

Investigations concerning Para- typhus Germs of Vertigo in Carrier 

Pigeons. 

Richter K. Zettschrjft fur Vetennratkunde, No 12, December 1925. 

Giddiness 01 vertigo causes heavy losses in pigeon farms. Gener- 
ally speaking, only pigeons of 4-10 weeks fall sick. Subdural abscesses 
are found in the large .and small brain. Bacteriological culture treatment 
gave a bacterium of paraty]>hus group H in pure culture. 

RiCHTiUv describes the morpholog^^ biology etc, of the bacterium. 
Various exj^eiiments weie made wilh mice and pigeons, all the bacterial 
cultures showed themselves in food tests as mouse-pathogenic, and those 
taken aie to be considered as specific ])igeon cultivations. 

In the summary" RiCHTEk says : 

According to the results of the pigeon infection tests, these bac- 
teria lepiesnt only concomitant^^ of the unknown .stimulus causing vertigo 
or staggers B. J. C. te 11 


(fenend Informaion. 

Request for co-operation in the Proceedings.— M. B I C.te Henn lpe 
editor of the Proceedings of the Tiiteriiational Association of Poultry Instruc- 
tors and Investigators, invites all who are interested from a scientific point 
of view ill avicultural questions, even if not members of the above A.sso- 
ciation, to co-operate in its work by forwarding re})orts, publications, 
pamphlets, books, etc. which deal with tliis important branch of uiternatioiial 
agricultural economy . 

The reception which these proceedings have met with incompetent 
scientific circles has been very favourable. Mr. A. JULL, Poultry Husband- 
man of the Bureau of Animal Industr>% U. S. Department of Agriculture, 
wrote recently to M. B. I. C. te HennEpe : “ It is with great pleasure that I 
have learnt that you arc accepting tlie proposal made b}^ the International 
Association of Poultry Instructors and Investigators to prepare re[X)rts on 
aviculture for publication in the International Review of the Science and Practice 
of Agriculture . The appearance of the '' Review will be followed with 
the greatest interest 

It is requested that all communications in regard to the editing of the 
Proceedings of the International Association of Poultry Instructors and In- 
vestigators be addressed to M. B. I. C. te Hennepe, Diergaardesiiigel, 96 A, 
Rotterdam. 
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1^7 Research on Drought in Russia. 

I - — T)anu/>i^f Prof h , PosuiiUiy nd Ukiciini iklmici Kliru.ilologi.i ta 
synoptika - I Sihho Oos/yodayskoi i\auki P. XIX, vy])usk 10-12 vStr 1 7, 
Biiro Silsko (:»ospo(l >-auko\ogo KomiUtu Ukrami Kkatkiv Kiiw 
(Droughts in T^kruni, < limalologu al and synojuic reseaich) Missoigir of 
Agricultural Scaiue Vol III, ]Sos 10 12 pp 1 7, Agiuultunil Bureau of 
the Scientific Loiimiiltce of ITvi nna Kllalko^\ Kuw, j()2r| 

II — Rotmisihofi^ Pi of B Posukku t<i Ixirotba snciu (Drought and its 
control) Jbidtm, pp 11-17 Kluirkow Kuw, 11)24 

III — KobKiTNOFF l^iof V Rolia selck/11 \ lioiolbe s j:K)snkhoiu (The 
role of selection in the control of diought) IbuUm pp 7-11 

IV ““ Opokiv Prof K , Mcliora/ia i.ik z^isib borotbi s jxisukhoiu (Band 
improvement as a means of eontrol of drought) Ibidtm pp iS 22 

V “ BEBP:D},tr Prof ,A B.a])liudenia nad raskhodom ^ody polch\oiu poef 
aprelsknn jjarom uircn 01 pehe nitzei 1 kukuru/y u Donskoi kblasti — Lvesiia 
po Opytnomu Deln Doh i i Stiirtiaf^o Kutkaza ( Trudy Se Iskoklio/uaistvennykh 
opytnykh utchrcjdenii), vypusk 4, sti 108-1^4, RostolT na Dorm n)24 (Ob- 
servations on the absoiption of seal moistuie in fidlow land and m kind sown 
with spring wheat and maize in th<‘ region of the‘ Don) Anttah of I ipcrinu nial 
AgficuUme for the J)on and Uu Northern Caucasus (Work of Agrieultural 
ExpcTiinent Institutions), Vol 4, pp 108-1 54, Rostoff on Don, 1024 

VT — ViAZOVSKY P , Rol rastitelnogo pokrov <i v raspre^delenii temjKTatur 
I vlajnosti V nijnikh sloiakl) \o/dukha 11)24 (The efiert of a covering of plants 
m the distribution of temperature and humidity in the lower strata of the air) 
Ibidem, pp 134-150 Rostoff on Don, 1024 

VII — IVANOFF 1 / Sovremennoe sostoianie voprossa o zasukhoustoit- 
chivosti ristenn — Iriidy po pnkladoi IJotamke i Selekzii, Vol. 13, No i, 
p . 5- ^ 2 , j e^2 2 - 1 e)2 3 (Go'>udarstvemiyi Institut Opy tnoi Agroiiomii) . liennigrad, 
1 02 5 (Pre sent position of the question of pkint resistance to drought), Bulletin 
of Applied Bofanv and Selection ^ Vol 13, No. i, pp. 3^-35, 1922-1923 (Govern- 
ment Institute of Experimental Agriculture. Bemngrad. 1923). 

VIII — Moeiboga a , O sostoiami selsko-klioziastvennoi meteorologi- 
cheskoi sieti buro selsko-khoziastevennoi meteorologii G^udarotvennago 
Instituta Opytnoi Agronomii po materialam sobrannym buro za 25 liet ego 
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deiatelnosti — Isvcsiia Gosuda) stvoinago Insltiuia Opybwt Agjonomti , P. II, 
No. 1-2, tr 33-36, lycningrad, 19-^6 (The System of stations oigmised by the 
Bureau of Agricultural Meteoiology ol tlie ( mveniiiu iit Institute of Expe- 
rimental Agroti(nu33 and data collected by the Bureau during tlu^ ])ast 
.^5 years). 

IX. — Maksimoff N. O progranxmakh i luetodakh izutchenia zavisimosti 
rastenii ot metcorologicheskikli faktorow . (Scheme and luetliods for the in- 
vestigation of in huence of meteorological factors on plants). Ibidem pp, 3^-^o, 
Leningrad, 192.^ 

Tlie terrible calainit3\ caused b\ the disastions harvest of 1(^21 in 
Russia, has aroused inteusst in the inve.sligatiou of the causes which oc- 
casioned it. Defrcient harve.sts, soiiietiiiies entailing scared \ , are un- 
fortAiuately a well known ]dienonienon whicJi recurs periodically in Russia 
at longei or shorter intervals. They aie always bi ought about by drought 
which is more severe in the wide })Iains of South-East Euro])ean Russia, 
a region i)ie-(*mineiith wlieat ])KKiucing. Tlie drought and disastrous 
halves! of l()2r were therefore neither the first 1101 the worst which Jiave 
aillicted Russian agiicuHure The same ]>h€‘ii()menoii occurred in 1*892, 
with much greatc'r inteusitx , But nc\ei >et, before T92T, had the disaster 
amounted to a national calamity destioying, by famine and the disease 
wiu<di (msiied, nnllions cd human li\ es. Xtwei b(foie had Russia been 
obliged to ]ia\'e itcouise to lelief bu'gely aiuj generously organised by 
foreign countiiee to check the ia\ ages ol the scourge which had fallen upon 
hex . The revtsou of this was 1 hat tV>i me ily agriculture was in a normal con- 
dition and that an oiganivS;ition existed foi the control of .scarcity ;theTe wais 
on one hanel a vast system of rc.serves of wdieat, which were reiiew^ed 
ever>’ year, while the‘ re.serve of the previous year was placed upon the 
market : there was a s])ecial reserve fund in cash, wdiich was drawm upon 
to cover the expenditure on relief to be distributed in the districts 
suffering from food scarcit}^ ; there was, lastly, the system of means 
of communication, which wanked noimaliy and enabled a su])p]y of wlieat 
to be brought in good time to the di.stiessed districts In fad Rn.ssia 
is so large, and climatic conditions are so iHverse from one district to 
another of its territory, that the harvest eun scarceh^ evei be deficient 
in all regions of jiroduclioii. It wars at most, in ex('e])tional cases, necessary 
to check or suspend for a time the expoit ot wheat to foteigii countries in 
order to meet the requirements of the fa mine- stricken districts. 

This was no longer the case in 1921. Agriculture was exhausted and 
reduced to a condition of heljilessiiess until then mikiiowai. Reserves of 
wheat and capital no longer existed and the system of means of communica- 
tion w'as totally inadequate. But the original cause of the calamity 
of the year 1921 was certainly drought, as it had alwaays been in former 
years of bad harvests. Research on drought, its influence and means 
of controlling this scourge has therefore enormous importance for Russia, 
a country pre-eminently agricultural where all economic life depends 
always on the results of the harvest. Such research is also important for 
the other countries of Europe, on whose markets Russian wheat, sooner 
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or latei, must again take the place which it formerly held. Also, it is 
of great interest to world agriculture, for drought, accompanied by deficient 
harvests, is also experienced in many agricultural regions. The observa- 
tions, considerations and deductions of the Russian savants, whose names 
are given in the indication of the sources which have been made use of in 
compiling the present article, deserve therefore the whole-hearted atten- 
tion of agricultural ciicles. 

The Soviet Republic of Ukraina having suffered most from drought 
in 1921 and the production of wheat being very important for this country, 
the work of its savants was directed to research on this question. A 
complete number of the Messenger of iiltural Science, published by the 
Committee of vScientific Agriculture of Ukuiina, is given up to the subject. 
Besides the four original articles by Professors Danilokf, Rotmistroff, 
KoIvKXtnoff, and Opoikiv, which are here review^ed, the number contains 
a seiies of reviews of the woiks of other Russian and foreign scientists 
on the question of drought. 

The articles by the font authors just mentioned are distinguished from 
the other Russian papeis by tiieir decisi\^e character. Working under the 
impulse of the urgent neces.sity of finding means of defence against an 
ever threatening calamity, they were led by their conclusions to recommend 
practical remedies. In the regifin of the Don and in the nortlieiii Cau- 
casus drought is often still more disastrous than in ITkraine. Only two 
I3apers, by Professor Lkbedeff and Viazovsky, are available relating to 
that region. Both have a speciaUsed character, are studies of local con- 
ditions and do not recommend means of control. 

The largest and most dispassionately scientilic paper is that by Prof. 
Ivan OFF, published in the Bull elm of Apphed Botany and Selection of the 
Institute of ijxperinient^l Agriculture at Petrograd. A ciitical analysis 
is given of the information on the resistance of plants to drought , 110 
remedy is found for drought, but the author indicates the existing lacunae 
in the question and all obscure points which have still to be cleared up 
before practical measures can be recommended for the control of this 
scourge. Finally Messrs. Moliboga and Maksimoff, also of Petro- 
grad, give a brief account of agricultural meteorology in Russia, its 
methods of work and the results obtained by its work during the past 
25 years. 

I. The paper by Prof, Danieoff is devoted to the study of drought 
in the Ukraine from a meteorological point of view. 

The author begins by giving some general data on the rainfall in the 
Ukraine. The North-West part of the country is described, a region on 
the borders of White Russia and Poland (basins of the Pripet and the 
Desna), which has an average annual rainfall of from 600 to 650 mm,, 
that is to say, a higher rainfall than the eastern part of the Europ- 
ean plain. To the South and South-East of that region, up to the 
latitude of Orqueieff-Ekaterinoslav-Eougansk, an average annual rainfall 
of 500 mm. is registered. Descending still further towards the South, 
a region with an average rainfall of from 400 to 450 m.m. is found, while 
the zone of the littoral of the Black Sea has only 350 mm. The culti- 
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vation of cereals only requires an annual average of 200-400 mm., hence the 
rainfall of the whole country should be sufficient for these crops. In 
practice however it is proved that this conclusion is erroneous. The 
error lies in the fact that in most cases, it is not the average rainfall of 
the year which is inipottanl but its distribution in the course of the year. 
A large part of the rainfall falls in winter as snow, and two thirds at least 
of that water is lost by running off when the snow melts and cannot ht 
made use of by the crops. Torrential rains also carry off a large quantity 
of water, which runs away on the surface and is not of advantage to the 
crops. The author estimates that at least half the annual rainfall is lost 
in tliis way. 

The i)rolonged periods of drought however are still worse, during 
which there is absolutely no rainfall. These periods of drought are re- 
peated regulaily at intervals. 

The authf)r, distinguishes two periods of drought which recur regul- 
arly in Ukraine, one in sjning — April-May - the other in autumn — 
August-Sex:>t ember. More ])iolongcd droughts which affect a whole season 
also recur regularly, but at intervals of several years. Generally, the dur- 
ation of droughts is also prolonged during more than one conseciltive 
year, that is to say that after a penod of several years of abundant raiuhill 
there generally follows a ])eriod of some consecutive years of more or less 
intense drought . 

In seeking the reasons wliieh determine these periodic droughts, the 
author notes the relation which exists between drought and meteorological 
]jhenomena, the (list 1 ibiit i(jn of cyclc'nes and anticyclones. Drought al- 
ways ocems in tegions of high barometric ]>rcssure All phenomena of 
high atmos]dieric ])ressnreaiid all di.splacement of aiiticylclones are always 
accom]>anied by drought. vStndy of the path which divSplacemeiits of anti- 
cyclones follow in their course, and the direction of that course, is therefore 
of very great importance, as it helps to determine the arrival of periods 
of drought and the ])eriod of tludr duration. 

The following are the ])rincipal results of research undertaken by the 
author ; — (r) Periods of drought of relatively short duration (not exceeding 
12 to 15 days) occur as a consequence of a displacement of the max- 
imum atmospheric pressure starting from a centre in the Iceland-Scandin- 
avian region and travelling towards the South-Kast across Kurope to the 
Caucasus. In its ])ieliniinary phase this phenomenon is accompanied by 
a sensible fall in tenq)erature, especially at night, but afterwards it rises 
again ; the centre of maximum barometric pressure at that time reaches 
the meridian of the Dnieper, 

This phenomenon occurs generally in spring and autumn. In summer, 
the centre of maximum atmospheric pressure lies much further South, 
although always with a tendency to displacement towards the Hast. It 
is in consequence of this situation that the tendency of the tempcrattire 
to fall during the early days of the displacement is much less noticeable 
in summer. 

In the more prolonged periods of drought, it is not the anticyclones 
which come from the West, but the atmospheric depressions which are 


10 — Agr. ing. 



386 


AGiacawtriiAX inti^jxigknck 


formed in Eastern Europe and even in Western Siberia wbich are most 
important. These depressions become stationary and push back the 
spheres of high pressure towards the South- WcvSt of the European plain. It 
is possibly a case of re-establishment of equilibrium between two centres 
of barometric waves which come into collision without co-ordination, one 
from the South-Pyast of Europe and the other in the Tower basin of the 
Dnieper and on the shores of the Black Sea. The displacement of the 
region of high pressure, which is at the same time a region of drought, 
moves from the Hast westwaids. The changes of temperature are not in 
this case so marked as in the former ; especially no fall in temperature is 
noticed during the first few days. These periods of drought generally 
occur in spring. Droughts of very long duration are accompanied by a 
displacement of the centres of high atmosi^heric pressure starting from the 
Atlantic towards vSiberia with a widening of their base on the coasts of 
Scandinavia ; two centres of reduced piessure are thus formed ~ one in 
the northern part of the Atlantic, the other in the North-East of Eurojie. 
Consequently the isobaric lines of the centres of high pressure have the 
form of a triangle with curved sides, the centre of vhich is situated on the 
lowei part of the Dnieper. Waves of depression pass over Em ope one 
after another in an eastward direction ; in addition lesser waves descend 
from the North on Scandinavia. This phenomenon causes torrid droughts 
The re-establishment of equilibrium causes a dtiving in of the centre of 
reduced pressure to the North-West of Em ope and a break of continuity 
of the aiiticyclonic zone in the direction of the jiarallels of latitude, forming 
an outlet for the centre of high pressure w^est wards. 

The duration of this phenomenon and the extent of its development 
give the impression that it is the lesult of atmosxfiieric waves of very 
great amj^itude, wdiose undulations are iirolongecl for seveial months 
The observation of this x>henomenon is one of the most lecent advances 
of science in the field of weather forecasting. In this w^ay the jnedietion 
of a threatening period of drought at a time more or less distant is 
therefore closely allied to the forecastiirg of w^eather more or less in 
advance. 

Owing to the progress made in the study of meteorological conditions, 
together with the records of jirevious years, it may be hox>ed tluit the jiro- 
blem will be solved in such a w^ay as to satisfy the exigencies of practical 
agricultirre. 

II. Prof. Rotmistroff deals mainly with farming jirocesses wEich 
may be useful in the control of drought. 

Formerly, care was taken in Russia, to accumulate snow in the fields 
during winter, to obtain the benefit of the moisture afterwards from its 
melting. Means had been devised for leaving in the fields the stalks of 
tall stiS plants, such as sunflower, sufficiently spaced to retain a large 
quantity of snow, to avoid its removal by wind and to slow down its melt- 
ing in spring, in order that the soil might absorb a greater amount of 
water. Partial re-afloresting of the >steppe was also recommended again 
with the object of forming a wind-break and of preserving the humidity 
of the air if not that of the soil in the neighbouring cultivated fields. The 
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snow on cultivated fields was also covered with ashes to cause a rajDid 
melting and the absorption of the water on the spot, the snow wliich re- 
mained preventing the running ofT of the water along the surface. Snow 
was also accumulated in trenches between the ridges. 

All these methods have been found insufficient, or even quite illu- 
sory, and have not iJ>roved of practical application. 

It has since been proved that the water always runs ofi at the surface 
so long as the ground is frozen, that is to say so long as it is covered with 
snow, and that it is only after the melting of the snow that it can infil- 
trate and be stored in the ground. Consequently it is the autumn rains 
which are most important from tlie point of view of the water utilizable 
for agriculture. The autumn rain infiltrated in the .soil remains there, 
for it is held in the soil hy frost. The winter snow giv'es no increase of 
humidity ; it loses by eva]>oration and by running off on the surface when 
melting, and the field has not generally in spring more than the same degree 
of humidity that it had in autumn. It is necessary therefore in the con- 
trol of drouglit to utilise as much as jiossible of the humidity of the soil, 
by avoiding its useless naste and by attracting to the vegetable soil the 
reserves of moisture which lie in the sub-soil. In .studying the records of 
soil humidity collected dining a ])eriod of 25 years, from icScSy to iql2, 
in the ex])eiimental fields of the Odessa agiicultural station, the author 
reaches the following conclusions : 

The Odessa region is often subject to drought, the average annual 
rainfall not exceeding J20 nun. It has been calculated that i min. of 
rainfall corres])onds to 450 ponds of \Aaiei ]>er dessiatine, and that to form 
I pond, of diy vegetable matter, 400 ponds of water are required; a rain- 
fall of 1 mm. suffices therefore for the formation of 1.5 ponds of giain and 
straw, and a rainfall of 420 nun. could give 480 ponds of div mattei ])er 
dessiaime, which according to oidinary calculations corresponds to a crop 
of 140 ponds of grain and 420 ponds of straw ]>er dessiatine (about 25 q 
of grain and 52() q. of stunv })er ha,). JMow it is cA-ident that the.se rt^- 
sults would give an immense crop for Kussia. But in this calculation 
the inevitable losses of water have not been taken into account. There are 
firstly the showers of short duration wdiich only affect the surface of the 
soil, there are next the toiiential rains i)art of which is lost hy running 
off at the surface ; lastly there is the snow, which does not enter into ac- 
count for agriculture. The author estimates that on the average only 
about 200 mm., out of the annual 420 mm., are profitable for agriculture. 
This quantity of water would still allow for a cro]) of about roo ponds of 
grain and 200 ponds of straw' per dessiatine (i(> q. of grain and 42 q. of straw 
per ha.), w^hich would still be a very satisfactory yield. It is considered 
that a quarter of that quantity still constitutes a satisfactory crop for 
years of drought. The evident conclusion is that a large quantity of 
the moisture available for agriculture in generally lost. 

It is this loss of moisture not utilised by agriculture that the author 
mainly wishes to avoid, and it is in agricultural methods designed for 
this object that he sees the most effective means for counteracting drought. 
In his opinion, the run off of water during the heavy autumn 
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rains must be checked. In order that the rain may be rapidly absorbed 
by the soil, the upper layers should be well broken up to a depth of about 
5 to 10 cm. The surface of the field should not, however, be perfectly 
flat and level, so that the stratum of air which is in immediate contact 
with the ground may not be constantly displaced and renewed by wind, 
which would dry up the soil. The most advantageous agricultural method 
is that wliich leaves the surface of the ground covered with small 
clods the size of a pigeon’s egg The clods themselves will dry uj) very 
quickly, but they check the circulation of the air between them and, to 
that extent, prevent the drying of the soil between and beneath the clods. 

Surface tillage carried out with light instruments, cultivators, weed- 
ers, hoes and harrows should be repeated veiy often It should be 
begun immediately after the harvest, the stubble being first ]>ulled up 
which starts ev'a})oration by drawing the moisture to the surtace and by 
increasing the evaporation area. It has been observed that ii tire stubble 
remained standing the soil would become perfectly dry m from 8 to lo 
days after heavy rain of I2 to 15 mm In carrying out the woik the 
stubble should merely be uprooted, without turning o\x"r the layer con- 
taining the roots, or a still greater drying up of the whole layer would result; 
it is not therefore a matter of burying the stubbles but only of uprooting 
them as they are removed with, a hairowsubsequenth Surface tillage should 
be repeated about every fortniglit to maintain the upper layer of the soil m 
the desired condition The author considers that this procedine would, 
in most cases, save a large quantity of moisture which would otherwise 
be lost, and that it will also be effective in the control of drought 

III. Prof KoIvKUNoff, consideis that the best safeguard would be 
found in the selection of xerophilous types of cultivated jilants It is 
not that he does not fully , recognise the importance of tilLige methods, 
but considers that this side of the question has already been veiy fully 
studied, while hitherto little has been done respecting the t^qies of 
cultivated plants most resistant to drought He finally recommends a 
suitable rotation of crops and a system of cultivalion It is doubful 
whether the deficiency of moisture in the soil is the only cause of lowr 
yields in times of drought If this doubt is well founded, it is evident 
that means devised for accumulating moisture in the soil do not sufficient- 
ly safeguard against drought. Hence it is not sufficient to rely on cultiv- 
ation methods which can only regulate the amount of water in the soil. 

The author first of all investigated the peculiar properties of plants 
resistant to drought, and the indications by which they can be recognised. 
It is generally thought that the most essential properly of such plants is 
a well developed root system ; deeply penetrating tap-roots are no doubt 
able to imbibe moisture from the lower strata of the soil. However, this 
property is not alone sufficient, as the soil may contain enough moisture 
and yet the plant may none the less suffer from drought in certain con- 
ditions as proved by experiments. The plant will suffer from drought 
as soon as the amount of moisture transpired by the leaves exceeds the 
amount supplied by the roots. The writer terms this “ physiological 
drought The ligneous vessels of the plant can only conduct a certain 
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quantity of water to the leaves. Water must therefore be accumulated 
in the soil but it is still more necessary to prevent excessive evaporation 
from the plant itself. There are two means of effecting this object. 
The humidit}^ of the air may be maintained and re-afforestation has 
always been recommended for tliis puri>ose ; but this measure is neither 
very certain in its effects, nor easy to put into practice, as it lecpiires 
heav>^ expenditure and much time. The second means is to find or 
select types of plants which transpire as little as possible. 

It has been observed that ])lants of winter growth are generally 
more resistant to drought than those of spring ; they are also able to 
stand cold better and the attacks of insects 

The problem therefore is as follows:— We must, by selection, create 
types which transpire little moisture, have deep roots, can be grown in 
winter, and are very resistant to cold and pests. 

As regards methods of procedure, the author indicates three: — 

(1) the selection of individuals suitable for ci eating pure lines ; 

(2) importation ol foreign plants ; 

(j) the Cl eat ion of new types. 

The method of inijiortation of foreign jilants is eliminated as it has 
been tried for wheat and has given unsativsfactoi y results , the imported 
w^heats \^ery soon lost their essential (pialitics, and only gave a much 
lower yield than indigenous w’heat. 

The indications of resistance to drought which may serve to give 
direction to research on selection and the creation of neve tvpes are . — 
(a) The develojirnent of tlie loot system 
{b) The intensity of transpiration by the leaveb. 

(c) The resistance of the plant to drying up of the vegetable 

tissues 

The last category, how^ever, is at once discarded, since no ])lant 
resists drying u]) wdthout prejudice to its yield. As regards development 
of the roots, it is curious that plants wdiich have the most largely de- 
veloped root system are ])rccisely those which are least resistant to di ought ; 
this is ex].)lained by the intei veiition of the factor jihysiological drought " 
mentioned above. As a matter of fact the intensity of transpiration is 
very great in the leaves of these plants, and their growlli would only result 
in imjKiverishing the low^er stratus of the .soil by consuming the reserves 
of moisture. 

Selection therefore can only be directed to the intensity of transpira- 
tion by the leaves. Recent research by the author and his collaborators 
has show^i that the intensity of transpiration does not depend on the 
size, nor on the number of the stomata, nor on the diameter of their 
ostioles, but exclusively on the size of the cells in all tissues of the plant. 
This is explained by the fact that the rate of passage of water through the 
cells, and therefore through the vessels, must necessaril}’' depend on the 
size of the cells. There are great differences in plants as regards the 
size of the cells, not only between different varieties or types, but even 
between individuals of the same tyx>e. The author even considers that 
it is possible to find in this character a sufficiently great diversity for form- 
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ing a whole “ biological scale and thinks it possible to create new lines 
on the basis of this character. He has crossed a type of wheat with 
broad leaves and medium sized cells thus ensuring vigorous growth in the 
new plant, with another tyx)e having narrow leaves and small cells. 
The result has been the creation of a new type of winter wheat resistant 
to drought, and which has already reached the 1% generation. It is on 
these hnes that he would wish to direct further scientific research and 
large-scale experiments in the practice of agriculture, by extending the 
field of these researches to all species of cultivated plants. 

The author then discusses the rotation of crops, and considers tliat 
cereals with deeply penetrating roots exhaust to a great extent the re- 
serves of moisture in the lower strata of the soil and hence a great decrease 
in the number of bacteria in these strata is brought about which renders 
the soil infertile. Cereals should therefore never be sown for two 
successive years on the same field, as is generally done with the tiiennial 
rotation (fallow, winter cereals, Sjuing cereals). On the contrary, plants 
with a differently arianged root system, with s]>readmg surface roots, 
should be introduced into the rotation, heguminous ])lants and root 
crops satisfy these conditions. They transpire less moistuie, and licjice, 
leave a large reserve in the lower strata of the soil and thus favour the 
development of bacteria. The rotation of cereals with plants liaving 
more widely spreading and more superficial roots is especially important 
during years of drought. Hoed crops have the further advantage that 
they are well suited to cultivation in lines sufiiciently far apart for a horse 
to pass between, which enables the field to be cultivated every fcutiiight 
(indispensable in years of drought). 

The author therefore recommends replacing the j)revSent triennial ro- 
tation — fallow in pastiire, winter wheat, spring cereals ~ by a five year 
rotation as follows: - (r) Winter w^heat. (2) hate hoed crops (potaloes). 
(3) Spring cereals. (4) Late hoed crops (mangolds, carrots). (5) Karly 
hoed crops (peas, beans, flax). With this rotation, cereals would 
always come after hoed crops wdiich accumulate reseives of moisture 
in the deej) strata. It is seen therefore, that tlie author recommends for 
the control of drought methods which involve a change of rotation, the 
removal of stubble and weeds, frequently repeated surface tillage and, 
lastly, the creation of types of plants resistant to drought. 

IV. M. Opokiv, values very lightly all those measures which have 
only a palliative character. The accumulation of reserves ot moisture 
in the soil and sub-soil on one hand, and economy in its consumption by 
means of diminished evaporation on the other, may help to obtain a 
fair crop of winter wheat in season of drought, but could never 
ensure a good yield when the rainfall is insufiicient and, as for spring 
cro]>s, all these measures remain powerless to make them profitable. 
In fact, all processes of dry farming become useless at a certain point 
when the air and the soil become heated, in a season of drought, up to 
6 o^C. In such a case the growth of whole fields has been seen to wither 
and perish in two or three days and then only an abundant rainfall could 
have saved the crops. Heat keeps pace with drought when anticyclones 
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occur, and even during ordinary seasons less intense and less prolonged 
peiic>ds of drought may exercise a disastrous influence on the ciop, if 
they occur at such times in the growth of the plants when the need of 
moisture is more stiongly felt. I*iof. Bkoounoff has very well named 
these times “ critical periods " of growth, fumi a meteorological i)oiiit of 
view. These ciitical periods are geneially seed time and subsequently 
])eiiods when vegetative giowth is most intense. Plants therefore need 
certain definite quantities of moisture, available at different phases of 
their development, and to obtain a good crop, that moisture is absolutely 
essential. 

The writer sees only one effective remedy against drought, whether 
prolonged or tenqiorary, namely inigation. In order that the best 
results may be obtained fiom irrigation the water must be supplied to 
the ])lants in the form to v\hich they are accustomed, that is in the form 
of an artificial rainfall. 

3vxi>eiimenls of niorlumical waiter ing have shown that, even in normal 
seasons a suT]>lub yield ol fiom too to aoo is obtained v\ith this method 
for the jniucijial crops, owing to the suitable distribution of the water 
supplied to the plants, tlie ])hase of gtowlh thioiigh w^liieh they are passing 
being taken into account. The only objection which can be raised to this 
method is the hea\’y e>v]>e7rsc in\ohed and the quantity ot water which 
inn.st be araiilable. Ikit the Ukraine has a sufficient number of rivers, 
s])iings and wells to pro\ idc‘ for this requirement. The s<ime ri\cis could 
also sn])]>ly the power necessar> for a s^btem of electric stations sufficient 
for lire distribution of the watei required for agriculture. The cost of 
constnictiiig such a sysUiii to supply the hydraulic requirements of the 
country would be enoinions, lint not beyond the financial resources of the 
State, arid the expenditure would soon be repaid wath full interest, owarig 
to 1 he additional yield of all crops. 

The author thus returns to the great projects of electrification of 
the ccniiitiy, much discussed in Russia five years ago and wiiich naturally 
have ne\'^er been realised on account of their very magnitude. 

The paper by Prol relates exclusively to condilions of 

growlh ill the Don region. The normal climate of that region is dcvscribed 
as jiarticularly uufavonrable lor the growth of cereals, especially for spring 
cereals. In fact, in the ste])pes of the Don the heaviest rainfall occurs 
during the mouths of June and July, while the Sjrriiig season is genei<illy 
very dry. Spring wheats have not therefore the amount of moisture 
which they re(|uire at the commencement of their growdh, w'hile tire summer 
rains often hinder the harw^est and damage the crop. Nor are these rains 
of use for the subsequent sowings, since the humidity is not retained 
long enough in the soil, and the months of August and September are 
alw^ays dry. The farmers endeavour to avoid this drawback by giving 
preference in spring to the planting of late plants, such as sunflowers, maize, 
mangolds, which can benefit by the sunmici rains and which are harvested 
ill August and September. 

The author carried out a series of experiments in order to 
ascertain the varying losses of moisture by the soil as consequent on the 
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rotation most commonly used in the country, namely : — fallow, winter 
wheat, barley, maize, spring wheat, barley. He has measured periodic- 
ally the moisture of the soil in each layer of o 5 cm., down to a depth of 
2,5 m. and separately for each field of the rotation indicated. To determine 
the degree of moisture of the soil, the samples were dried at a temperature 
of los-ilo'^C by means of a current of air, until the weight of the sample 
became constant. In the course of these experiments it was found that 
wheat was more susceptible to variation in supplies of moisture than 
maize, especially on account of the distribution of its stages of develox^- 
ment accoiding to season , in fact wheat suffered much more than 
maize from drought in spring. For the production of a given quantity 
of grain, wheat requires more moisture than maize and, curiously, the 
consumption of moisture for a given quantity of grain is greatei foi 
wheat during dry than during moist yeais The author exjilains this by 
observing that the vegetative oigans do not economise in the moisture 
which they consume , they draw from the soil all the moisture they can, 
in developing their foliage, which increases transxriration ; if drought oc- 
curs afterwards and the moistiiie remaining in the ground is insufficient, 
the grain develops incompletely and the cro^r yields inoie straw than gram 
He terms this " biological drought Species of i>lants with periods of 
growth as short as possible and which yield less straw, should therefore 
be selected, especially for years of drought 

The results reached by the author in his exx)eriments are formulated 
in the following conclusions * — 

(r) Fallow does not cause any accumulation of moisture in the 
soil in sjuing 

(2) The reserve of moisture in spring in the strata of the soil occu- 
pied by the roots of crops, to a dejith of 125 cm , does not depend on autumn 
tillage nor on the previous croj^s 

(3) Wheat and maize, after the harvest leave similar quantities of 
moisture stored up in the soil ; these two cro^is therefore have the same 
agricultural value for the crojis float come after them 

(4) The stratum of soil ordinarily occupied by the roots — from 
o to X25 cm. in depth — always accumulates a large amount of moisture 
towards spring, 50 % of which comes from the winter rainfall and 16 % 
from the annual rainfall ; this accumulation of moisture in the upper 
layers of soil should be attributed to the condensation of aqueous vapour 
which is set free in the lower strata of the soil 

VT The paper by Prof. Viazovsky contains fewer suggestions which 
are capdble of being used directly for the control of drought than that of 
Prof Febedkff The facts ascertained in the course of his experiments 
and of his careful observations, the results of which are recorded in a series 
of tables, while they have enabled known facts to be verified and confirmed, 
have not, however, resulted in many new conclusions. 

It is known that active vegetation produces under the shade of its 
cover, peculiar atmospheric conditions differing from those of the surround- 
ing area which is not covered with vegetation. The temperature and the 
degree of humidity of the air are quite different under the cover of plants 
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and outside such shelter. This difference is maintained, not only under the 
influence of daily sunshine, but also at night. The absolute and relative 
humidity of the air is always greater, not only under the cover of plants, 
but also in the strata of air immediately above them, in comparison with 
those registered at the same height where the ground is bare. 

The air passing over a field covered with vegetation therefore becomes 
charged with humidit}' which is tiansported as the air moves. The temper- 
ature alw'ays being lower under the shelter of foliage, even during the night, 
with saturated humidity, tlian in the surrounding air with a bare surface, 
it is evident that these phenomena depend exclusively on radiation, and 
not on transpiration of the leaves At the same time, the temperature is 
much moie constant under the shelter of foliage. The author found that 
the tem}>erature under these conditions remained relati\^ely high, not only 
during sunshine, but also in the earl}^ hours of the morning. 

It is well known that oats seldom succeed in the region of the Don and 
the Noitherii Caucasus The author places this fact in correlation with 
the recently observed fact that the ostioles open and remain o]jen for a 
long time when the temperature, reaches and that after 4 or 5 hours, 

all the starch in the ])laii1 disappeais, being transformed into sugar and 
carried awa>' in solution in the sap The same phenomenon has been 
obser\’ed for spring wheats after 10 to 17 hours under the influence of the 
same temperature, and for winter wheats and barley after 20 to 35 hours. 
It is evident tiiat, in these conditions, the plants yield scarcely any grain. 
Oats are also subject to another drawback in the climate of tliis country ; 
ev^en during the most favourable seasons, the grain lipens too early, wfliile 
the stalks and tlie leaves are still green. 

VJT. The work of Prof. IvAXOFF is a general paper, of much larger 
sco})e tliaii the former articles Its general character of critical analysis 
and its importance for giving direction to further studies have alieady 
been indicated. The following is a more detailed review. 

Although it is well known that trans]>iration by the leaves of plants 
is infinitely greater than is necessary for the production of plant 
substance, M. Ivanoff does not agree w'ith the opinion of those who con- 
sider such transpiration superfluous and who would restrict it by all 
means. It is true that mineral elements can penetrate into plants in- 
dependently of the absorbing action of transpiration as is the case with 
aquatic plants ; it is therefore osmosis on one side and the pressure of the 
roots on the other, which causes movement of the sap. However, to 
get a rapid ascending movement, without loss of energy camsed by the 
pressure of the roots, transpiration must necessarily intervene. The author 
remarks that the ascending sap not only contains mineral but also organic 
substances, sugar and enzymes (amylose and oxyda.se). To render pos- 
sible the exchange with the liquid of the cells, the concentration of the sap 
must not be loo great but it must i)ass in laige quantities. Moreover, 
experiments and observ^ations have clearly shown, that when trans]>iration 
decreases noticeably, for example on account of excessive humidity of 
the air, the crox> becomes abnormal and defective, not only in quantity 
but also in quality. Tliis is explained by deterioration of the tissues of 
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the plant, under the influence of decreased transpiration. In fact, the 
intensity of transpiiation and the quantity of liquid transported deter- 
mine the degree of turgesceuce of the plant, whicli has, like every 
character, its “ optimum '' point, very important for resistance to cold 
and pests. Transpiration theiefoie acts as a legulaloi for the influence 
of the temperature. 

The author then discusses the indications of xerophilism, which in 
his opinion are still Lir from being decided. The action of the stomata, 
ostioles, hairs, the cuticle and wax, as regulators of transpiration has not 
yet l)een properly defined. Certain writers think that the width of the ostio- 
les and the opening of the stomata do not correspond with the intensity 
of transpiration, the opening of the stomata depending rather on the 
light and the stomata serving rather to stoie uji the carbonic acid gas of 
tlie air, than to transpire moisture. Kolkunoff s discovciy, previously 
referred to, is not, in the author’s opinion, either really conclusive or clearly 
exjilained tlieoretically. He con.siders the size of the cells as a merely 
empirical indication of xerophilism, and attributes no greater v^alue to the 
point than to the observation that the number of stomata is not reduced 
in xerophilous plants ; the same is true for the number of haiis, the thick- 
ness of the cuticle and of the la^^er of wax which covers it. 

The methods of investigation need improvement and attenqits should 
be made to measure exactly the diffusion and traspiration through tlie 
stomata, and the registration of transpiration should be done not only in 
the laboratory but also in the open field, in nonnal conditions of the life 
of the plant For the moment, there is not yet any acquired knowledge 
except the conclusion that the so-called xeromorphous structure of the 
plant is not a sure indication of decreased transpiration, and still less of 
resistance to drought. 

None of these so-called indications is sufficiently established to serve 
as a basis for a work on selection, with a view to obtaining subjects and 
lines of plants resistant to drought. Moreover, the intensity of the pro- 
cess of transpiration by the leaves is far from corres2)oiiding always with 
the resistance to drought ; in other words, it is not always the plants which 
resist drought which transpire the least moisture, and vice-versa. Neither 
is it known whether the intensity of transpiration decreases undei the 
influence of drought, nor in what manner such i eduction takes place when 
it is produced. 

Other indications of xeroniorphism in the structure of the loot system 
have been sought for, but no clear result has been reached. Foiliinately 
in this part of the research it was possible to make observations on plants 
growing in a suitable environment. Resistance to drought depends in 
the first place on the power of absorption of the roots, and next on their 
structure. The jrower of absorption can be measured by the plasmolytic 
method, by the osmotic pressure. It has been found that the osmotic 
pressure increases with the drought and in certain plants can attain up to 
40 and even 100 atmosphere, varying always up to a certain limit for each 
species of plant. As a rule, however, the capacity of absorption of the 
roots exerts a more decided influence on the rapidity of absorption of moist- 
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ure by the plant, than on the quantity of moisture which is supplicfl to it. 
The degree of humidity of the soil at which the supply of moisture no longer 
STifhces to cover its loss by tianspi ration has been calculated for various 
plants; that value has been called the wilting coeflicient and it has 
been fouud that the variations from one plant to another do not exceed 
a limit of lo %. 

It should also be rc'inarked lliat the whole of the moisture contained 
in the soil is not accessible to ])lants, for a certain amount of water is 
always retained in the soil, in viitue of tlie capillarh y and the hygioscopicity 
of the colloidal particles. The richer the soil is in humus and colloidal 
matter, the greater will be Ihe amount of moisture which remains inaces- 
sible to jdants. In these limits, the plants which have the jKWver (h in- 
creasing osmotic pressure, owing to absorj^tion by the roots, arc in the 
most favourable conditions for resisting drought, and selection, based on 
this character should be })()ssible. Moreover, the arrangement of the 
roots and rootlets in the soil must also have an influence. If the distance 
betwxHui the rootlets is suiriciently large, so that the zones of soil 
drained are not in contact and the ascending movement of the moisture 
is very slow", part of the ca])illary moisture contained in the rhizospheie 
w"ill reimiin unutilised. Tho stiucture of the root system will tlieicfore 
corres])ondingly increase the resistance of the plant to di ought ac- 
cording as tile rootlets are sufficiently well developed in the stuita of the 
soil containing available moisture, to utilise the whole of that UKusture. 
But these strata of the .soil not being ahvays necessarily at a gre*it depth, 
even in dry localities, it is not suqirisjug that it has not been possible to 
e.stablish a necessary eon elation betw"een the resistance of the jdant to 
drought and the length of its roots. 

Among indications of xeromoqihism have also been reckoned other 
characters wdiose impoi'tance cannot be denied, but the comparative study 
of wdiich is still ver}^ ini] >ei feet These characters include the cajiacity of 
the ])lant for conducting waten from the roots to the leaves, jiassing through 
the stalk. It is evident that the structure of the vessels, which conduct 
the a.sceiiding saj>, must play an im]>()rtant jiart in resistance to drought, 
but up to the jnesent study of this question has not gi\’'en other indications 
than the simple fact that xerophilous plants have a fuller vascular system 
than plants which liave little resistance to drought. It is also knowm that 
the capacity of the plant to absorb moisture through its roots does not 
always correspond wdth tiiat of conducting it to the leaves through its 
vessels ; in these conditions the vascular system may become a limiting 
factor for the supply of moisture to the plant. But the relation which 
necessarily exists betw^eeii this factor and resistance lo drought must still 
be made the subject of further research. 

The contribution of moisture by the atmosiiherc is certainly possible 
and should have an influence in resivstance to drought. It is stated that 
the jflant is unable to utilise directly the aqueous vapour in the air, although 
its presence exerts an influence on the intensity of transpiration of moist- 
ure by the plant. As regards dew% it is certainly abs^irbed directly by 
the plant, but it is not known what part this factor plays in resistance to 
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drought. Sprinkling experiments on plants and the observation of the 
effects of showers of short duration indicate that if the temperatiire is 
high and the air very dry, this contribution of moisture may often become 
harmful to the plant. The phenomenon, indeed, has been observed, but 
not yet explained in a plausible manner, that these sprinklings render 
transpiration so active that as a final result the loss pf moisture exceeds 
the supply, and the plant wilts This question also deserves further re- 
search. Still further indications on the possibility of utilising certain 
peculiarities in the growth of plants for the control of drought are found 
in the literature on the subject* These peculiarities, which are in fact anom- 
alies, are the phenomena known under the names of nanism, anabiosis 
and ephemerality. Nanism in the faculty which plants have of reducing 
their size under the influence of drought In spite of its restricted develop- 
ment, the dwarf plant is able to produce fruit and seeds which have the 
power of germinating, but for cultivated plants the yield is naturally much 
reduced If the plant is affected by drought, not from the commencement 
of its growth, but when growth is already finished , some plants lose a large 
portion of their leaves and reduce their vital functions to a minimum ; 
they enter into a phase of torpor and repose, to renew their vegetative 
vigour as soon as ram occurs , this is termed anabiosis Certain of our 
cultivated plants have this power, which could perhaps be turned to ac- 
count to counteract a drought of short duration, but the question has as 
yet been too little studied sufficiently to formulate any conclusion 

The same is tiue for the question of ephemerality, which is the capacity 
of the plant to change its habit of life so as to become acclimatised 
to an arid region, that is to say to reduce the duration of certain 
phases of development utilising for development the dampest periods 
only of the climate. It is thus that the wheats of Turkestan develop 
from their germination, so vigorous a vegetative activity that they come 
into ear long before other kinds, and with an astonishing luxuriance of 
vegetation ; the second part of their life, up to maturation, is on the con- 
trary very inactive and slow. This peculiarity enables them to support 
the spring drought without harm and to await the late rains m June. 
Lastly, the low temperature of the soil in spring in Central Russia favours 
resistance to drought in oats by checking the develoiiment of the foliage, 
while the roots maintain a normal growth ; the plant having few leaves 
transpires less moisture and stands the drought well 

All these peculiarities are phenomena of acclimatisation, which deserve 
full attention in the study of the control of drought. Prof Ivanoff notes 
the great complexity of the problem and the absence of definite results in 
its research. Not one of the indications of xeromorphism in our cultivated 
plants is as yet quite certain. Now, the problem to be solved is to find, 
even by empiric methods, a xerophilous type of each cultivated plant 
and for each climatic region. Laboratory experiments are not sufficient 
for an adequate solution of this problem, they must necessarily be com-* 
bined with observations of plant life as displayed in normal conditions and 
their results must be confirmed by such observations. 

It is also necessary to define what is to be understood by “ resistance 
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to drought that is to say, what is the degree of drought which becomes 
injurious for each crop in each locality, and what are the manifesta- 
tions of drought which cause injury to crops, whether it is deficiency 
of moisture in the soil, or dryness of the air, high temperature, too 
intense sunshine or mist, which damages any particular crop. In fact 
the capacity of resistance of plants to each of these injurious influences is 
certainly different . Lastly, the relation between the periods of drcnight 
and their duration on the one hand, and the phases of develo])nient of 
cultivated plants on the other, must be studied. Needless to say that 
comparisons between one ]>lant and another are only to be made in this 
research with great discretion, and this not only because of the properties 
of each type of plant, but also in view of the different objects of their 
growth, since it is, for exanijffe, in one case the seed, in another the 
root which foirns the most valuable part of the crop. This work may 
therefore be considered in the first place as an ecological invT-stigation. 
The conditions of the medium, the meteorology of drought, must first 
be studied; research should next bear ujjon the morphology, anatomy 
and the phenology of cultivated plants, to finish with the study of their 
physiology, alv\ays from the }Khnt of view of their resistance to drought. 
The (Question having the chaiacter of a purely ecological problem, we must 
begin by elaborating methods which may lead to solution, seeing that 
ecological methodology is .still in a rudimentary state 

VII r. The articles bv MonmoGA and Miksimoff do not directly 
attack the problem of the control of drought in Russia, but they afford 
some idea of the scientific apparatus existing in Russia which could 
be used in the execution of the full lesearch ])roposed by Mr. Iv^anoff. 

Mr Boiubcxva states that the system of agricultural meteorological 
stations, established in Russia on the initiative of Riof. Broounoff in 
1897, had begun to have a more nr less important development just before 
the war. Fifty three of these stations were established in Russia in 1913. 
Since then, ])olitical events have not only sto})]>ed this development, but 
have even destroyed a ])art of the work done. A commencement lias 
been made to re-establish, it, but in X923 the s}'stem contained only 33 
stations, most of which had insufficient apparatus. The Ccntial Bureau has 
collected and preserved an enormous (Quantity of material recorded by the 
stations during the whole of the past of years, but this material still awaits 
elaboration. 

IX. M. Maksimoff sketches the programme of research in agricul- 
tural meteorology, partly undertaken, partly to be continued, with a view 
to the control of drought. The factors to be studied are : — the at mosphere, 
the W'ater supply, the properties of the soil, tem})erature, light, and the 
combination of these factors in variations of wx^ather. 

Changes of weather should be studied in their relation with the various 
phases of development of plant growdh. It is necessary to determine for 
each crop the “ critical periods " in Prof. Broounoff’s sense. 

As regards methods, a series of parallel observations vShould be made 
on the normal conditions of plant growth and on artificial conditions 
tinder glass and in pots. 

[I4T] 
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The author indicates the principal objects and methods of research 
in the open field, namely : — 

(1) Sowings at different times and phases of development. 

(2) Sowings in different localities and in different climatic condi- 
tions. 

(3) Experimental irrigation. This method, by elimination of the 
principal factor, i.e. the water-supply, would make possible the separate 
study of the influence of temperature and light. To eliminate these two 
last factors, recourse would have to be had to growth under artificial condi- 
tions. It is possible to regulate and vary the influence of light by the 
use of screens. It is j>ossible to supply plants in greenhouses with more 
or less dry and more or less w^arm air. Growi.h in pots lias certainly the 
drawback that the root system is alw^ays somewhat compressed. For this 
reason this method is not suitable for research of a complex nature, but it 
may w^ell be used to determine separately the influence of each factor, 
for example, the humidity of the soil, the amount of water consumed, the 
coefficient of transpiration, etc 

The inteipretation of all results of investigations on growth carried 
out in artificial conditions requires great caie. G. Z. 

T48. Agricultural Meteorology in Italy. 

PAonoNi B La meteorologia agrarLi in Italia La Mitt pratica, 

Year VI, No jop. Moiitecassiiio, 10- 3. 

The author of this article. Father B. Paouoxt, a student of meteorology, 
has for many years (mdeavoiired to make jiractical application of purely 
scientific meteorology to the requirement*^ of agriculture, which in Italy 
is of vital imj)ortance to, the country. According to the author, one of the 
princiiial shortcomings of the Italian meteorological service is perhaps 
that not only does it still remain too much in the purelv .scientific stage, 
hut to this is added the very serious defect of waul of adequate means and 
of concentrated effort 

In Italy, where it may be said that pure and agricultural meteorology 
originated (the first phenological observations w^ere made in the Orto dei 
Semplici at Florence in 1810 and compared with meteorological data of 
the corresponding period) , and where up to a few decades ago thi otigh the 
medium of descriptive articles and the work of students of the science, 
such as Conte Almbrico da Schio and Dr. Lampbrtico, much might be 
learnt even by foreign countries, the situation is now one of absolute in- 
feriority, compared with many other countries. 

Attempts have been made to coordinate, over wide zones, meteorolog- 
igical agricultural observations, making at the same time investigations as 
to the principal families of cereals and the chief varieties of fruit trees, 
but after a short time, for one reason or another, the movements, even 
when supported and actually promoted by the Government (as in 1886) 
have failed. Today there exists in Italy the Rivista Meteorico-agraria, 
published under the auspices of the Central Observatory of Meteorology, 
but, apart from its modest dimensions, it is solely devoted to general 

ri4«3 
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agricultural meteorology aud, moreover, a large part of the observations 
relative to agriculture reported in it are not the work of specialists nor 
even of persons of real specific competence. Today, except, for some pri- 
vate movements (of which the most impotant, if not the only one, is the 
meteorological system existing in Terra di Lavoro, founded and managed 
by Father B. Paoi.oni) there no longer exists any indication on the x^art 
of competent organs of a serious intention of dealing with the matter. 

Under this scheme there have been and still are collected the 
principal mett'oiological rejxjrts relating to phenological data of a con- 
siderable number of plants, subdivided into nine groups: — cereals, fodder 
plants, leguniiriosae, industrial j^lants, vegetables, vines, olives, fruit- 
bearing and forest trees. 

On the side of the Ministry of Agriculture, in consequence of the in- 
creasingl}" great diffusion in foreign countries of ecological researches tend- 
ing to deteiniine the char aci eristic environmifits of each plant and the most 
javoiirahle conditions for perfect growth, an attempt vas made some A^ears 
ago to start in Ital}' a service of agricultural meteorolo.cA’- which, without 
being as extensive as that which existed in Russia before the w ar, might 
however foim a solid starting point for the definite organisation of this 
most important branch of agrienllnial research. 

Unfortunately, however, j>artly through a great disproportion between 
means and the object and peilmps also thnnigh want of enthusiasm on the 
jxiit of those from whom it might hav^c been exjrected, even the circulars 
sent out with this object icmained dead letters and the inconsiderable 
amount (U. 45000 a }ear) assigned to this object was not even fully 
utilised 

The capital mistake, }k>w< ver, at the outset wa^ to tiy^ to duplicate the 
Crnlral Bureau of Mcdeoiology, instituting a new centre of collection of 
meteorohjgical-agricultural rcpoits 111 the Ministry of Agriculture, when the 
Central Bureau alreach^ organised to receive rejiorts from all vsourees, and 
only re(|niriiig more adenj-i.ite economic means and improved methods, 
could ver>’ well have done the work. Nothing, howev^er, has so far been 
achieved, but there is every reason, in the present necessity for increasing 
the production of wheat, to ajixily to that end the aid that could be given 
by meteorology. 

Meteorology^ is among the very first of means. Without asking, 
even remotely, for such a sum as the 50 millions which the luiited States 
spend annually for the agricultural meteorological organisation, without 
asking, at jrrese nt, for the magnificent French organisation which is insti- 
tuting in each commune a radio])honic station wdiich four times a day will 
broadcast to the farmers the foiecasts of the Central Observatory for the 
following 24 hours, it is possible to establish by a single act of goodwill a 
really practical and useful service placing it under the Central Bureau in 
Rome, the new service to be charged with the duty of supplying farmers 
with the following daily items : — 

{a) Regular forecast of a general character, once or twice a day. 

{h) Notice of periods of fine weather with the progress, for the re- 
gion, of the more important meteorological phenomena. 
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(c) The termination of the periods. 

(d) Announcements of frosts and storms, especially hailstorms. 

(e) Peculiar hygrometric conditions favourable for the spread of 
parasites and diseases especially injurious to certain plants. 

The forecast for the 24 hours is now accurate 90 times out of a 100 ; 
the local experience of each farmer would supplement and improve the 
forecast in each centre. 

Nor would this be the only collaboration which might be required of 
the farmer himself ; he also should despatch for each place periodically, 
to the Central Bureau, such information as, after careful consideration, 
would permit of the jx^nodic compilation of a general statement of the me- 
teorological-agricultiiial situation of the country and of its immediate and 
remote agricultural prospects. There will thus be the possibility, in each 
region, of the adjustment of the growing of various crops to the climate 
and minimum amount of the summer rainfall. 

This is not a small matter as in Southern Italy where delay in sowing 
wheat from faulty estimation of the duration of rainy periods, may lead 
later, in the dry season, to loss of the crop with damage of over 500 million 
lire An equal or even greater loss may occur in the case of forage plants, 
and other large amounts for vines, olives, fruit and vegetables, so that over 
two thousand million lire a year is at stake, and may be saved by an effi- 
cient agricultural meteorological organisation. 

A Fa 


149. Methods of Weather Forecasting. 

Rouch J lyCS mttliodes des previsions du temps, pp 280 F 61 ix Alcan, 
Paris, 1925 

New methods in relation to the forecasting of weather with reference 
to its application to agriculture have been suggested by Vi:RCHi.iyi 

The work in question omits all preliminary matters, and deals only 
with the subject of forecasting, referring in certain instances to former works 
by the same author on static and dynamic meteorology. In the 280 pages 
of the volume, various methods of forecasting are considered and discussed 
in sufficient detail. 

The book is divided into three parts 

Empiric forecasting, local forecasting, general forecasting, on the basis 
of simultaneous observations made on a large scale The first naturally 
forms a large section dealing with the knowledge transmitted by means 
of proverbs, aphorism relating to various phenomena, observations of the 
behaviour of certain plants animals, etc. ; a very large mass, the value 
of which is in many cases disputable, but the interest of the subject is 
not thereby lessened. 

In the other two parts are set out the methods of scientific forecasting. 
There are naturally differences of opinion, due largely to the incompleie 
knowledge possessed with respect to the atmosphere and particularly 
as regards solar radiation. Moreover many lacunae still exist in the know-* 
ledge of the relations between statosphere and trophosphere, the basi^ 
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factors being absent, which might serve as criteria of the principles of 
weather forecasting. 

These, on the other hand, vary according to circumstances and ac- 
cording to certain types of weather so that a method may from time to 
time prove effective or not even allowing that in its a])plication there 
may still be, to a certain extent, empiricism, and the factors of indivi- 
dual skill, 

On the other hand, no rule regarding such a complex matter as fo- 
recasting must be too narrow and rigid, and a selection from the standard 
methods is necessary. The author admits that this procedure ma> be 
slightly unscientific but is due to the eaily stage of the }a:)ung science in 
question. 

If would indeed be a mistake \o derive a rule of general a])pliealion 
from the formula of a standard method, whereas the wise use of its fun- 
damental elements may always furnish and ('onstitiite a useful contribu- 
tion to those already ])ossessed. leading to the elucidation of the problem 
the manifold aspects of which constitute its diiliculty. A. Fa. 

150. Principles of Practical Weather Forecasting. 

v^anson [. La Pi twdsion du temps La Vu Ai^rnnJc ct niyah , Vol. 26, 
Ist). 22, })]i. Idg 2. i<)25. 

TJie author discusses some of tJie ]>riuei])les of ])ractical weather fore- 
easting, chiefly founded on records of tue wnud and clouds, of animals and 
plants, witli a short note on the atmo-pheric ])arasites observed by 
means of radio-telegrapli> . The inqxirtance wiiicli the observation of 
cIoikIs, es])eeially in recent >vars, and particularly, the higher clouds — 
usually cirri - - heralding the arrival of depressions, has assumed, is 
Holed. From these observations it is ])ossible to deduce some general 
})rhiei])les which liave considerable ]>ractical value 

(1) With light waiids, van<d)le in direction and with a sky almost 
fice from clouds, with moiniiig mist or abundant dew, there is in all 
]>iobability an anticyelonie condition (high pressure). A certainty of 
settled wvather is then jirobable. Howxwvr, with light southerly winds 
accompanied b}* a rise in temjierature, especially in the morning, and with 
high cumuli scattered over the sky. tluuider storms or almosplierie disturb- 
ances are to be feared, especially in summer. Regular daih" variations 
in the velocit}'' of the wind, that is to say the passage from a light current 
in the morning to a more' considerable current, coincident with the max- 
imum temperature of the da}’- and with decrease at sunset, indicate a 
vSettled condition. 

On the other hand a change of weatlicr is to be predicted, if in the 
course of a fine day, the wind continues to remain strong in the evening 
and at night. 

Rapidly" moving cirri, coming from a direction between south and 
north-west (3rd and 4th quadrants) should give reascni to suppose, espe- 
cially in May and Octol)er, that a depression is coming whose centre is 
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situated slightl}^ to the right of the direction from which the clouds come. 

These cirri may precede the depression by 24-48 hours, according as 
the observing station is situated on the edge or in the centre of the neb- 
ulous mass ; in this case rain or dry weather will depend on the distance of 
the station from the centre of the dipressioii. The appearance of high 
cumuli coming from the above-mentioned direction may give similar 
results. 

(2) By forecasting the direction of the wind, it is possible to predict 
ehanges of wvather. Indeed, lor a given jdace, certain almost constant 
characters of the weather correspond wnth the diiection of the wind. For 
each station it is therefore possible te> draw up speedal charts of frecpiency 
of the wind according to the various directions, i.e. grajihs whieii, illustrate the 
atmospheric currents ai)art from their inteiisit)' According to the pre- 
vailing directions, observation will disclose tyjies of weather not liable to 
change while the conditions which have determined them continue. 

(3) Certain aspects of the atmosphere also furnish good indications 
for a local weather forecast. Rain is precede el by exceptional clearness of 
the air, by better perception of distant sounds (especially those emitted 
in the elircction of rainy winds), by incieased twinkling of the stars, by 
the oe'currence of solar anel lunar halos (esjxcially the former) , by the 
fact that the clouds are masse el in the directim towaids which the wniel 
is blowing and by other indications of minor importance which may 
naturally vaiy fiom one region to anothcT, es|xciaH\ m countries louiid 
the Mediterranean. The various coloraticms of the sky at dawn and 
sunset are also important. 

If the sky is pale or grey in the morning, or orange-red in the evening, 
fine weather will continue ; brilliant colorations at dawn, almost alw^ays 
indicate rain. A yellow* sky at sunset indicates wind, wdiile when the 
disk of the sun appears to uuderge) certain characteristic ck formations it is 
always a sure sign of rain. 

Other chromatic indications, useful in forecasting, weie recorded 
centuries ago as poi^ular ideas baseef on experience, such as formed 
the subjeeT of pcxtic treatment in Virgil’s Georgies, and have been 
taken up recently, developed and ]no])ouneled by Ihitlur Paoj.oni of 
Montecassino, as an aid to weather forecasting under the title of “ Vir- 
gil’s Method The obseivation of the higher air currents, determinable 
by observation of clouels (Besson nephoi-cope) can also furnish useful 
indications for forecasting. If the wind below becomes stronger and the 
higher clouds travel in the opposite direction, or in a direction forming 
a fairly wide angle, it may be predicted that the wind below will give 
jilacc to the h'gher current. Two winds succeeding each other in oppo- 
site directions almost always bring rain. In this respect, in winter, the 
case of the hot, very dry, South- Hast wind which is Jipt to blow on the 
Mediterranean Coast of Africa and which is invariably followed by a North- 
West wind bearing rain, is typical. Generally, rain may more easily l^e 
predicted, the moie superimposed strata of clouds arc present in the sky. 
Settled clouds in the direction whence the wind blows, only bring a conti- 
nuation of the same air current ; if on the other hand they appear in the 
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opposite direction, they announce the termination of it. When clouds 
collect from different directions, they indicate a thunderstorm ; clouds 
collecting on the sloj)es of a mountain indicate rain. 

(4) Certain animals are able to give indications regarding change 
of weather : thus the behavioui of cats and birds on the approach of rain 
i^ known. On the approach of bad w^eather, flies become more trou- 
blesome and sea-birds come in greater numbers to the coast and fly lower. 
On the other hand, with line weathei, swallows fly higher, butterflk s are 
more numerous, spiders weave their webs moie actively, and flies fly even 
after the sun has set. Certain plants also can indicate the coming 
slate of the weather and both in the case of animals and plants such be- 
haviour is explained by variation of the hydrometric condition of the air 
v^ilen the change of weather is indicated. 

(5) vSince ineteorolt)gical phenomena are always accompanied by 
more or less intense electnc.al manifestations, the iniiiortance m this re- 
spect of Kceivers of electric waves in wireless tckgraj)hy is evident. The 
jfrincijile in itself, indeed, is not new, since in 1787 a jirie.st, M. Vkntan 
of Ihirki (near basic) had invented a kind of harp with 15 strings, of 
different thickness, over 90 metiers long, stretched on large c^dinders 
.iTid arranged at suitable distances from each other. The instrument 
(meteorological harp) was jilaced in a North to South direction and in- 
clined so to form an angle of 20^’- with tlie horizontal. During 
changes of wc^ather the harp gave vibr itioiis of various strengths according 
to the distance and magnitude of tlie depression which it indicated. The 
receivers of wareltss telegraphy can pick up the so-called atmos])he]ic 

parasites" or disturbances, the inteuMty of which is variable and at pre- 
sent classified in three categoru*s — rustling, crackling, cracking. Tli- 
crackings indicate the appioach of a hunicane close to the station, e 
the crackings increase in intensity and frequency , it is retreating if 
they decrease. Slight rustlings, similar to the sound of fr3dng, indicate 
the coming of a hail cloud . numerous cracklings, on the other hand, are 
indications of the occurnmee of a large depression. If the isobars of 
the depression are concentric, the direction of maximum crackling wall 
be that of the South and vSouth-East sectors. Rain and mi.st make re- 
ception fairly good, the contrary is the case when the aii is dry and 
cold. A, Fa. 

151. Forecasts of Stormy Squalls by means of Radio- Telegraphy. 

]\Ua;NiKR-Sinc\N]) J Recherches en vue de li jinHisioii de.s grains orageux 
eii Afrique Orienhile firanyaise <iu moyen de Li T S F Bullet, d'u Comifi' d'l'- 
hides IBsL et Seieiit de rAfnque Occideniale Fniui^aisc, No. pp. 177-183 
i*aris, i<)24. 

At the station of Conakry- (Oulf of Cuinea) since 1919 and oin^ards 
M. MirGNiKR-SKR.\Ni) lias undertaken a series of investigations with regard 
to the forecasting of stormy- squalls, esjiccially- those w’hich bring hail, by 
means of wireless telegraphy. 

The first results obtained encouraged Srrand to renew his researches 
systematically in 1922. by making use of the apparatus on the antennae 
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and that on the radiogoniometric square. The object of the observations 
made on the square was to determine from the auscultation of atmospheric 
parasites perceived by help of the apparatus, the position of the storms and 
possibly to follow their course, determining also, as the storms gather, in 
what direction the parasites were most numerous. The apparatus used 
for this purpose consisted in the following parts. 

vSquare with fiat spiral of 1.45 ni. x 1.45 m. 106 spirals about 8 mm. 
apart with a total length of 355 m. A 10/10 copper wire covered with two 
layers of cotton. 

Plugs, dividing the roll into 5 parts. Condeiisor capable of being 
regulated by air 2/1000 ni-d. Amplifier by resistance ; three valves one 
of which was detecting and compensating. 

lyistencr of 2 thousand ohms. 

This s(iuare was suspended at 1.80 m. from the floor inside a room with 
a roof of corrugated sheet iron. 

The installation under the sheet iron was probably not the most fa- 
vourable f<)r the satisfactory reception of signals, but it was impossible to 
find on the hill (80 m. above the sea) any other more suitable place. Moreovei , 
exjx^riments made in the open air have shown that Ihcae was not ati ap]:)re- 
ciable difference between signals received in this way and tliose obtained 
under the above-mentioned shelter. The brevity (;f the peiiod of obser- 
vation did not allow of conclusions being obtained; one fact, howevei, 
dominated the others, which was that except for a few rare excei)tioTJs, 
it was never possible to pr^reeive a decided maximum of “ parasites in a de- 
termined direction. This is due to the fact that the observations were made 
at a time when there were almost daily formations of stormy squalls accom- 
panied by an extraordinary abundance of atmospheric parasites. 

It is on the other hand now proved that in French West Africa such 
parasites appear on a regular front of immense length, but wdtli more 01 
less marked sinuosit3" and with a general direction E-W. 

From observations made with antennae during a longer ])eriod, IVl 
Seraxi) draws on the other hand the following conclusions : In Crui 
nea, stormy formations are accompanied by a ])ecnliar abundance of at- 
mospheric parasites, a sort of j)reparation by electric artillery, a pheno- 
menon which generally exhibits a fairty regular progression. Aftc^r 
a certain time from the commencement of listening, the discharges arc* 
succeeded by a rh^Thmic noise which Seran]> compares to that of 
frying, interrupted b^^ periods of more distinct sparkings more or less ])ro- 
longed. Taking into account the average velocit}^ of stormy squalls 
estimated by Henki Hitukrt, at about 60 km. an hour, it is thus possible, 
with the installation described, to forecast the arrival of a storm 250-300 km. 
distant and therefore 5-6 hours before its arrival over the stations. 

The following examples illustrates the progression of the sound of the 
“ parasites ’’ indicated : — 

At 6 a.m. 2 (index of sound) ; at. g a. m. = 2 ; at 2 p. m, — 
4 (continuous sound); at S-p.m. 4 (discharges at intervals) ; at 5.30 arri- 
val of the squall over the Station. This listening through wireless tele- 
graphy enables, in a certain sense, weather pulse ta be felt. 
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Certainly the best solution for giving greater value to this method would 
be the employment of registers which would automatically record the at- 
mospheric parasites, were it not for the fact that their use in restricted by 
the high cost. Fndoiibtedly, how^ever, such apparatus and tlie direct 
observations indicated by it, may be a valuable factor, the use of w^hich 
would tend progressively to become more common for forecasting weather 
in any given region and with great advantage esi^ecially to agriculture. 

A. Fa. 

152. Weather Conditions and the Yield of Almond Trees. 

FrKi>[A F La previsioiie dcirciitita del prodotto del maudoilo di un’an- 
nata iji base airandaniento della tcmpeialuia dell’aria ed alle ])reei])Ua/Joi)i 
nel tnniestie gcnnaio-niai/o lundtcnnii ihlla K jlicadtiuia }iaz}onaJi dii 
I incciyVol T, ser (), half year j , No o. pp 548-552 Rome, 1(^5 

Variations in the yield of almonds are noted from yeai to year, some- 
time^ so consideiable as to alTecI the ini])ortance of the ciop to a large 
degiec. It is coiisideied tli<it a r.ipid fall in the temperature of the air and 
a succession of moie or less intense frosts dining the period wlieii the 
almond 1rees begin to sti their trait, are the causes which more 01 less 
diiecily jnoduce such \aiialions, since in that case not ail the small 
almonds, exposed to such conditions without inotection, come to 
maturity. 

Moie ingHirtant than the siuldtai fall 111 tem])crature which has more 
influence than any other local coiulitioas affecting llic crop, aie the general 
climatic conditions and for this reason the author has made investigations 
watli lesjiect to the geneial climatic conditions during the period from 
Jamiaiv to Maicli in Apnha and v^icily, studying them wdtli regaid to 
the cioji 

J'lom the data collected, a relation has been shown betw'eeii the ther- 
mal and ])lnviometric vanatioiis and the yield of the crop. Nc)t only 
llie falls of tein})cratine in AJarch have a decisive lead ion on the value of 
tlie crop, but the wdiole course of minimum temperature and lainfall 
Hiroug] lout the ])eiiod trom J<iimary to March also affect the cro]n Uni- 
form deviations in the miiiimuiii tcniperalures in the three months men- 
tioned, in conjunction wnth not loo heavy a rainfall, constitute the best 
conditions, which are less favourable wdien such uniformity is lacking 
and wFeri, after a warm January, a cold February and Alarch follow wdth 
heavy^ rainfall inegularly distributed over the region. 

On the basis of the meteorological observations of the current year 
the author predicts that the crop will he ap})roximately normal in Sicily ; 
it will be slightly below normal in Apulia, because some species of almond 
tree were caught bv falls in temperature while they were in full blossom. 

A. F. 

Feriilisers and other Products Useful to Agriculture. 

153. Investigations on Stable Manure. 

ZiKLSTORifF and ZiMMEHMANN H. (Agrikultur-Clieinisches Institut der 
Universitat Koiiigsberg) . Der Stalldiinger, seine Aufbewahrung und Behand- 
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liuig ijii Wirtschaftsbetriebe und sein Gelmlt an wichtigen Plianzennaht' 
stoffen unlcr lieutigen I'^iilternngsverhaltnissen. Luinhmytschafihchc Jahrbuche'r, 
Vol. LXI, No. 2, pp. 236-283. I^erlin, T925. 

The value of stable manure dei>ends principally on the composition 
of the food given to the animals and on the method of storing and treat- 
ment of the manure. War conditions have brought about considerable 
changes in the feeding of cattle and consequently a decrease in the value 
of stable manure, a decrease which, in the case of Germany, was estimated 
in 1920 at 250 000 tons of nitrogen and 70 000 of phosphoric acid. 

The object of this work is to define the present conditions and to esti- 
mate the present value of stable manure for application to the land. Peat 
is often used now as a litter, which entails a further decrease in manurial 
value. 

The values found by the author are compared with those previous!}' 
ascertained by other investigators. Thus we have for stable manure, 
estimating the dry matter at 25 %' 



P20, 

N 


STUT/l:R’'^ values . 

0.350 ‘’0 

0."00 ^^0 

0.800 

IToldeflclss’ » 

0.270 % 

0.543 ''0 

0 .6()() 

The authors » . 

0.200 

o. 53 « ^> 


vSttttzer's values however. 

cannot be 

considered 

as avera; 


only as maxima ; on the other hand making the comparison with those of 
Hoia >3tr'i^Kiss, which may be taken as corresponding to average conditions, 
it appears that there is at present in the case of stable manure a decrease 
of about 25 % in phosphoric acid, while nitrogen and })otash may be taken 
as unchanged. 

The following are the^ values for sheep manure on the 32 of dr} 


matter ; — 

PjOfi N K® 

Stutter’s values 0.2 ^,0 % 0.8 •50 % 0.(170 % 

The author’s » % 078=, '3 0.71 i % 


The higher values for phosphoric acid and potash are attributable to 
the fact that the manure was in a more advanced state of decomposition. 

In the case of manure heaps in the open, the author obtained ; — 

l\ 0 ,. o 232 % N. 0.449 % K, 0 . 0.557 %. 

which are all less than the lowest values given by Stittzkk. 

The author's researches indicate that in large farms the feeding of 
cattle is now much improved and that the manure is being proi>erly stored ; 
the conditions on small farms, for which considerably lower values were 
obtained, are less favourable. The new system of treatment of manure 
by fermentation at high temperature is not 3^et common in Germany ; on 
the only farm visited by the author the required tenqxirature was never 
attained. 

Analyses of drainage effluents from horse stables have shown consider- 
able differences, namely : — 

for nitrogen from o.ii to 9.92 gm. per litre, and potash from 0.43 to 
17.87 gm., with prevalence of the lower values, so that more than half the 
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samples (55 %) contaitied less than 2 gm. of nitrogen and 5 gm. of potash 
per litre. The average values are 2.52 of nitrogen and 5.69 of potash, 
which are very similar to those of vStutzrr who obtained 2.3 and 4.6. The 
proportion of K, 0 /ioo N. varies from 70 to 24. 

The drainage cHluent gave an average of 7.33 of potash and 3.57 of 
nitrogen ; 1 he pro])ortion X_ 0 /ioo N varied from 35 to 76. 

The differences in the resiills vary consideiably according to the size 
of the farm and to tlie various conditions of storage. 

From the investigations recorded it may be conchided that the storage 
and treatment of manure still result in considerable loss which, so far 
as nitrogen is conceriu'd, is capable of being much reduced by mt^atis of 
scientific treatment. 

11 should also be kept in view that, the present methods of feeding ani- 
mals, results in a consid(uab1e decrease of phosphoric acid, wFile defic it nev 
of protein in the feeding is not reflected in a corresponding decrease of 
nitrogen in the manure. Tlie values for potash remain unchanged, or even, 
at least as regards the dniinage effluent, seem to have sliglitlv increased. 

A. F. 


13^. Sugar-Cane Trash as Manure. 

]1\R7)V Prof. 1 ' 'liipual Jfj crliiiic, Vol. II, No (), ])p 121-1.^2. Tri- 
nidad, M)2S. 

The investigations at Rothaiusled haw shown that micro-orga- 
nisms, res];onsible for the bieakdown of straw, canc-trash and similar 
vegetable rnalter that may be apjflied to the land, require nitrogen for 
their sustenance. Consequently, nitrogen in the form of urea in urine, 
or other comjionnd, must be added before satisfactory^ cellulose fermen- 
tation can be obtained. If not added, the micro-organisms may draw 
on the nitrogen reserve s of the soil, and this may lead to diminished crop 
yields. 

Cereal growers have found that iiloiighiiig in fresh straw generally 
results in a dcqiressicm in yield of the succeeding crop. The investigators 
at Rothamsted suggested that a leguminous crop should immediateh^ 
follow the application of fresh straw^ as that crop would be independent 
of nitrogen supply, and would provide sufficient nitrogen for the straw- 
decomposing organisms. 

The action of straw chaff upon the development of root nodules of 
soya beaus was studied, and a large increase of nodules was found to 
follow the addition of straw. H<,vvever, the yield of the crc~)p was not 
increased, because although the straw stimulated the infection of the 
roots with nodule organisms, it did not increase root growth. 

Subsequently the combined action of straw and ])hosphate was tested, 
as it is well-known that phosphates stimulate root growth. The result 
was successful in jneliniinary trials and it is expected that a new system 
of manuring will be evolved, by which unrotted straw may be ai)plied to 
the soil, followed by a leguminous cro]) manured with phosphates. In 
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this way nitrogen losses usually attendant upon the incorporation of 
cellulose material into soil may be overcome. 

It is important that sugar-cane planters should take steps to con- 
serve, or to build up the supply of organic^matter in the soil, if serious 
deterioration in fertility is to be avoided. W. S. C. 

155 Guano-producing Birds. 

M1JB.PIIY R. C. (Amer. Museum of Natural History). The Most Valuable 
Bird in the World. The Naiumal (h’of^raphic Magazine, Vol XLVI, No. 
pp. 2 78-30 26 fig Wasliington, !>. C., 1924. 

If the advantage.s which various species of birds bring to humanity 
are expiessed in hard cash, undoubtedly the first position belongs to 
those which produce guano and especially to the Peruvian cormorant, 
called “ guanay Phalacrocorax bougainviUei. 

The habitat of this species is restricted to coastal waters (^f the arid 
western shores of South America between Punta Parina, to the south of 
the Gull of Guayaquil and Con al, in Chile. This stretch of coast, appi oxini- 
ately 2 400 sea miles in length, is washed by a narrow oceanic current 
the Humboldt Current, which is considerably colder than the surrounding 
waters which have a temperature of while that of the current is 

about On account of the low tenq)erature innumerable maiiiie 01- 

ganisms live in the waters of the current, such as anchovies and other 
small fish which constitute the food of the l^eruvian cormorant. They 
belong entirely to the Humboldt current, and move up and down the c'oast, 
following the fish, but never wandering beyond the limits of the cuiient. 
The adjacent islands have the same desert character as the coast and to 
this fact is due the important economic character of the biuls since their 
excrement has been accumulated on the islands without undergoing decom- 
position. Along the arid coast of Peru, where teiiipests aie unknown, move 
dense flocks of guanays catching in their flight the fish which are neaiest to 
the surface. At other times when the guanayes return to their nest.s 
from distant ]>laces where they have gone to get food, they fly in a 
dense unbroken stream which continues to pass for four or five houis. 

The flocks, however, do not leave their nests without less ado in the 
morning. Some scouts go first who fly about here and there, rather high 
up, until their dropping and their divings indicate to the company left 
behind that the harvest may be good. The dense flocks than fly head- 
long and rapidly gorge themselves ; in a shot guanay, were found yi) an 
chovies 10-12 cm in length. 

The guanay stands erect and walks like a ])cnguin. It is about 50 
cm. high and weighs a couple of kg. It has a glossy neck, green and 
blue-black and the back is also similar, while it is white in front ; during 
the pairing season a crest of feathers develops on the back of the head. 
The iris is brown, the eye is surrounded by an a^ea of naked green skin. 
The feet are pink. 

They live in very numerous colonies of about a million ; on the slopes, 
sheltered from the wind, of the Peruvian islands, the density is such that 
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there are thre*e nests to every square metre of surface. Kach pair rear 
a couple of broods a year. 

They are not frightened by noise, not even of gun-fire, but lather 
by the sight of unaccustomed movements ; they then fly away and the 
motion of the wings of so many birds ])roduces a roaring com])arable to 
that of a train in a tunnel. During their resting on an island, the gnanayes 
are fouled with fresh guano, from which they clean themselves flying at 
a certain distance on the lee-side of the island. The enemies of the gnanay 
are mainly vultures and coiuh^rs w^hich feed on the eggs which they some- 
times destroy by thousands. The gnanayes ate also infested with parasites 
(Mallophaga) which how'ever, do not cause scuious harm. 

The collection of guano is now legulated by the IVruvian (lovern- 
ment, while for some tens of years it was so chaotic and unregulated that 
it had led to the exhaustion of the old d(‘X)osit. It is now raised to tlie 
dignity of a real industiy, centred in the Xational (hiano Administration 
w 4 iich has made a tegular sanctuary of each of the bird islands, alwaiys 
t'losed to nnauthoiised visilots. For each group there is a comi)etent 
.guaidian who resides on the spot ; clandt‘stine extraction of guano is strict- 
ly ])tohibited, as is also the stealing of eggs. 

Theie is a technical management wdiich has carried out ini])ortant 
leseaiches in meteoiology', zoi>log;\'^ and on the dis( ases ol the gnanay. 
IX^'ery island is subject io a kind of lotation by w'hi('h the birds are as- 
sured of tranquilit}' for their nests. vSome ten yeans ago, the quantity 
of guano exti acted annually wris less tiiau 25 000 tons, it now amounts to 
qo 000, ot w'hich 70000 ate used in I’eiti itself and the rest exported. 
These are low figures conqtaied with the millions of tons which weie shqqx^d 
from })orts in Peiu dining the last iilty yeais of last century. But the 
old abusive exiiloitation exhanstrd the .meient lesetves to such a degiee 
as to bring about such depletion that the guano was no longer even suf- 
ficient for local requirements With the ncuv method, the colonies are 
repo])ulated and futuie ]>toductif)n is assuied. xV. h\ 

i5(). Field Investigations with Rhenania Phosphate* 

CdSiCVJTTS Dr. and KijToch Asst. Dir. Fclddnngungsr ersiuhe mit Rlie- 
uania-Phosjdiat zn \ erschiedenen laiidwirtvSt haftliclie Knltnrj flatizcn. Deutsche 
Laudwhischafiluhe Ihesse, Year Ivlf, No. J 1 , pp. Berlin, ]o2S. 

The “ Rheneiniii " union of chemical works have jn educed since the 
war from chalk-phosphates and lufel-Phonolites b\ crushing, nn>Ing and 
drying in rotatory-furnaces, a phosphoric acid manure, wliich though con- 
taining originally only 12-14 contains as much as 25-30 

of “ citrate-soluble PA^v considerable increase has been brought 

about by a series of improvements in the methods of prccluction. It 
should also be pointed out that “ citrate-soluble " means the degiee of 
solubility as determined for commercial purposes. Superphosphate contains 
‘‘ water-soluble basic slag contains “ citric acid-soluble"' and Rhenania- 
phosphat contains “ citrate soluble " P.A>r,. The latter also contains 30- 
40 % of lime, which gives it a basic character, and it also contains w.5 % 
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of pure potash. Being very finely crushed it mixes thoroughly with the 
soil, is very dry and does not decompose. It is thus a very valuable pro- 
duct, which on account of its chemical and physiological properties can be 
used regardless of the character and the reaction of the soil. 

To investigate the practical results which might be obtained with 
this fertiliser, a series of experiments was undertaken in the years 1922-24 
by the Agricultural Institute of the University of Giessen. These investiga- 
tions were extended to very widel^^ differing soils and climatic conditions 
and had for their object in the first place, to investigate the specific in- 
fluence of Rhenania-phosphate itself, and secondly to compare its action 
with that of the two other fertilisers on the same soil. Pk)r each in- 

vestigation, there were 2-3 ])lots of ground, each of 100 scp metres. lurch 
pl)t received an adequate amount of N and KT) manure and was tilled 
in the locally customary manner. The hoed crops received a fair 01 
heavy farmyard manuring. The R. -Phosphate was applied before tilling 
(on the average of r8 % PjO=^ content at 0.35 marks x)er kilo per cent.), in 
the following amounts : 3 quintals per hectare under corn at a cost of 18. go 
marks, partly 3 partly 4 q. pei heel are under hoed cu>i)s and grass at a cost 
of 25.20 marks. In the case of rye R. -Phosphate gave an increased 3deld 
of 2b8-|42 kg. pel hectare, which after deducting the above cost gave a 
net gain of a hectare The corres]>onding data for spri)r^-barley and oais 
are : 


B<irley 238 kg -310 kg. corresponding to 35 4(.>-5i ()f) marks. 

Oats 506 kg. cor resi>on ding to 6().96. marks. 

Decrease of the danger of storage, acceleration of develojrment of the 
gi'ain and of ri})ening, are a few of the effects of P2<lc, manuring. In the 
presence of an excess ofMiitrogen it lends to prevent a too luxurious leaf 
growth. 

In the case of kohl-rabi its use caused an increased yield of the valu<‘ 
of 33.12 marks to 123 marks per hectare. In the case of potatoes d gavc^ 
an increased yield of value 14.82 to 38.44 marks ])cr hectare. It should be 
pointed out, however, that for hoed cro])S R. -Phosphate proved superior 
to the other two P,0,^ manures for 50 % of the investigations, while in 
25 % of the ca.ses no comparisons were instituted, arrd in the other 25 % 
the s iperphosphatc and basic slag were found to be better man-ires. But 
even in this case R. -Phosphate accelerated the ripening and increased 
the quantity of reserve material accumulated. 

In the case of grass land R. -Phosphate also has a very beneficial in- 
fluence es|>eciaUy on the iKiguminosae, wliich sup])ly N to the soil. In 
two different sections on 5 meadows the value of the hay gathered was 
increased by 7.80-19.42 marks per hectare by the use of R. -Phosphate, 
which shows a considerable gain. Also, the quality was improved. 

Where it is the custom to apply farmyard manure every three years, 
the addition of P2O5 is of value. Rhenauia- Phosphate, being a concentrat- 
ed fertiliser, saves transi>ort costs, and as it is suitable for all types of soil, 
is worthy of careful attention. V. E. 
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157. Field Experiments in Ireland in 1924 . 

Jouifial of the Department of Lancts and imicuUvw , Vol. XXTV, No 
pp. 424-4 Vi. Duljliii, Tg2 5 

Details are given of Held ex])eriments carried out in Ireland during 
ig24, which included trials of phosphalic fertilisers, crop variety trials 
and experiments on the value of lime to a rotation of cro])s 

“ Peerless ” basic i)hosphate, pioduced in Pelgium, gave results ecfual 
to those of high grade slag in the case of crops, and on pastuie produced 
earlier growth than any of the other forms of phosj)hate tested. 

Of the mineral j)hos])hates. (hifsa ap})ears to be the most effective. 
A mixture of Ciafsa and su})erj3hosphate in equal projiortion is now on 
the market and contains about 45 total phos])liates. 

The trials with varieties of wheat showed “ Oueen Wilhelmina 
to be the most prolific winter w^heat for general cultivation, but the 
varietv is very susceptible to yellow rust. Yeoman wheat is superior in 
milling qiuility, strength of straw and rust resistance 

The oat trials show^ed \dctor\ II to be the most prolific variety . 
but as regards strength of straw and resistance to lodging it is inferior to 
Banner, Black Tartary 2, and Record. Black Bell III, a black oat, has 
proved to be very ]noliHc, ])iodiU'es a long and f.iirly stiff straw and 
ripens early Both vaiieties aie pine line selections from Svalbf 

W. vS. o. 

158. Effect on Nodule- Formation and Seed Production of Growing 

Soybeans on Soil treated with Sulphur Dioxide. 

JyKONARD T. B. and NfvWComKR S H J}il. <^f AmcMcan Sociciv of 
nomv, Vol 17, No, 0, pp Geneva, N V, 1025 

Treatment of field soil with sulphur dioxide and formaldeln’^de in 
I % concentration showed that nodule fonnation w^as inhibited on the 
upper parts of the loots of Peking soybeans. Sulphoim ”, a combin- 
ation of the tw^o above-mentioned substances, applied in the same con- 
centration, did not inhibit nodule formation to the same extent. 

No beneficial effects weie noticed in the ciops, except with vSulphorm, 
wBich gave 20 more seed than the aA’^erage of three controls. 

W. vS. G. 


159. The Action of Dilute Sulphuric Acid on Cornfields. 

Kabat/c Pv Action de Tacide sulfurique dilue dans les cliaiiijis de t creales. 
C. D. de VAcadcmie dcs sciences, Vol 170, No. 22, pp 12X3-1287, Paris, 1924. 

Dilute sulphuric acid sprayed on the soil rapidly att.icks the mineral 
constituents, producing suliihates which, in dry weather, appear on the soil 
as a white powxler. It increases the h3^drogen-ioii concentration, but col- 
loidal clay minimises the sharp variations of acidity. The action is 
energetic and results in an increased yield which will not fall off if the 
sprayings are made on dr}" soil, or during drought. On plants it Iris a de- 
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hydrating, but not toxic action, proportionately stronger when the plant 
is young and during dry, warm, bright weather. 

Ex^x^riinents have been made of spraying looo litres of lo % solution 
of suli)huric acid of 65*^ Baum^, per hectare ; the sprayings were made in 
December- January in the warmer parts (Ital}^ Piovence) and in March- 
April in the cooler areas (Touraine, Bcauce). In these conditions various 
herbaceous plants are killed immediately (ranunculus, matricaria, medicago); 
others (poppy, vetches, vetchlings, cornflower) are only killed with a 12% 
solution ; some plants (rye-grass, wild oat, garlic, grape-hyacinths) are 
resistent to the treatment. 

In fields of oats and sjiring barley, the application of a 4 % solution 
is suflicient to kill stnapis ; the time recommended for Central France is 
about the second fortnight of April. 

Cereals with smooth erect leaves, covered with cutin, with the ears 
still covered, are slightly scorched and bleached by the acid, but eventually 
produce strong steins and full ears, slightly late in reaching maturity. 
.Sulphuric acid is also useful against cuscuta, mosses, algae and es|X‘cially 
against certain fungi, such as Le piosphaena herpotrichoides and Ophioholus 
a mints. 

It is always advisable to make a preliminary experiment on a plot of 
ground in order to ascertain the most suitable dose ; the result is ajiparent 
in a few days. 

A. F. 


Agricultural Botany, Chemistry and Physiology of Plants. 

160. Bacteriophagi in the Nodules of Leguminous Plants. 

Gkrrbtsen F C , Grijns A , Sack J and SoiiNGr;N II Iv (Rijks- 
landbouwproefstation Gtroningeii) Het vooikomeii van een bacteriophag 
in de wortelknolletjes dcr Leguniinosen Vaslagcn van haudbouwhundige 
ondevzoekingeu dcr Ix ijkslandbouwpvocfstaUon, No XXJX, p]i i -(), 3 fig The 
Hague, T92p 

Bacteriophagi have been isolated from the root nodules of clover, 
lupines and serradella ; this statement may explain the fact that inside 
such nodules the bacteria nun^ disappear. These bacteriophagi appear to 
be .s|)ecific in their action in respect to the bacteria which form the root 
nodules of the leguminous plants mentioned. 

In addition to the nodules, the bacteriophagi have al.so been isolated 
from the roots mid the stalk, but not from the leaves. They have also 
been isolated from garden soil and that of fields but not from that of 
woods and heaths. 

These bacteriophagi withstand a temperature of 60^ to C. for 15 
minutes, are resistant to drying and pass through thin collodion membranes. 
Their resistance to the ultra-violet rays is at least eight times greater 
than that of the relative bacteria. 


A. F. 
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i6i. The Age- Area Hypothesis in the Study of Flora. 

GkEENMAN J. N. (Missouri Botanical Gulden). American Journal of 
Boiany, Vol. XII, No. 3, pp 189-103, i map. I^ancaster Pa, 1925 

The age-area hypothesis may have considerable ini])ortance in the 
Study of flora, inasiiuicli as it sim])lifies many })roblems of botanical 
geography in the detcnninatioii of the ])liylogenetic relations and in the 
evolution of groups of plants. This hypothesis assumes that the area oc- 
cupied by a species depends on tlie age and, vice-versa, tlie age of a species 
is proportional to its geographical area. In other words, the area occupi- 
ed in a given time, in a given country, by a groui) of allied .s]>ecies (not 
less than 10 in number) depends, piincipally - under ap]>roximatel> 
constant conditiems — on the age of the species of this gron]> in the coimtrx , 
such area how^ever may become profoundly modified by the iiresence oi 
barriers such as lakes, rivers, mountains, by changes of climate, b}" the 
action of man and by other eccdogicai factors. 

The present paper relates to the three divisions of the genus Senecio : 
Coiivolvuloideae, >Streptothanmi, Pruticosi. P^ach of these groups has .a 
geographical distribution which, in South America, is extended in a con- 
tinuous series in longitudinal diiection (N-S). Theie has been a ra])id 
migration northwards by these three gioujis, a migration which is extended 
along two lines towards IMexico and Cuba. 

In the same groti}) the species .slmiv a more or less definite relation 
between the area occupied and the age of the s])ecios themselves. This 
is evidenced by the greater stabilit}^ of the mor]}hological characters of the 
sjiecies wdiich occupy largo areas com])ared with those wdiieh are found 
over a limited area. 

The sj>ecics of the three gioipis consideied are moie 01 less \\ood\ ; 
tlie greater ])art of them are of recent origin compaied with other species 
of the same groups or wnth woody ])lants of allied gioipis. The origin oi 
the respective species is not to be attributed to great clnmges but lallici 
tr» natural selection whicli has been confirmed in the course of the relativ'cly 
rapid migration northwards. Targe and small changes may have occurreef 
but they constitute a factor of relatively small im]x)rtaiice. 

This article recognises that Willis’ age-aiea hyjiothesis is fruitful and 
calculated to stimulate interest in the study of botanical geography. 

A. F. 


ib 2 . The Problem of the Constitution of Starch. 

PinniA M. Contributions an probleme de ramidon Bid! dc la Si*cu'ie 
botamque dc Geneve, II Ser., Vol. XVI, pp. 510-553- Geneva, 

The investigations of the author show that vStarches derived from 
various plants have different constitutions. If, by means of the iodine 
reaction, the process of depolymcrisatioii with amy lase of barley is follow- 
ed, it is observed that the starches of Sohimim and arrowToot give a rapid 
liquefaction with pure blue coloration, while rice and wheat starches give 
an old-rose or rose-purple coloration. In the former case there is up to 
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the end an excess of amylase which determines the permanence of the 
blue colour, while m the latter the preponderant amylo-pectin imposes its 
own specific colourability. This specific character is maintained if, 
instead of using the starch solution, the false solution of the corresponding 
so-called soluble starch is used, though in that case the amylo-pectin 
lias disappeaied. The specific ccilourability, in the second case, is not due 
to the ])osbibilit3^ of providing a pectin (gelatin form), but to the exis~ 
fence of a fundamental aggregation of polysaccharides which are coloured 
rose-purple by the iodine It ivS also maintained b3^ using reagents (lime, 
chloride of calcium, caustic soda, etc ) which tend to bring about a tauto- 
mensation of the polymerised colloidal complex masses. 

It the cliemists finalK' agree regarding the nature of the fundamental 
bod3^ bodies, which constitute the staiches, the biologist must consi- 
der the iiianiier and degree of polymerisation of the two categories: — 
amyloses and amylo-pectiiis wnich determine the s])ecific character of the 
starches and of the substances which form the basis of such speciiic 
character. 

The writer has also studied the jjhenomenon of the fixation of the am3^“ 
lase (Ambard's phenomenon), in which the granules of starch mixed wdth 
a liquid containing am3dase almost entiiely fix the latLcr and the new 
complex • - crude starch amylase — shows such stability that the 
ferment (defixation) canno. be regained without tbe recurrexice of 
starch paste, glycogen or dextrin. 

The author's exiicrinieiits do not fully correspond wath those of Am- 
BAKTi, as the former only obmined partial fixation of the amylase. 
The starches, then, do not all behave in the same way ; thus wdieat and 
potato staiches hx the amylase of barle3q w'hile those of rice, beans, airow 
root, and f^^arley do not fix it. 

Various conditions, then, influence fixation, such as the concentration 
of the amylases, the reaction of the inediiim (an acidieaction is more 
lavourable) , the pi eseuce of phosphates and gl3^C()Coll (the former act in 
a more favourable sense than the latter) 

All important observation is that fixation is checked by citrates and 
oxalates in the process of coagulation by^ enzymes. 

A. F. 

1 63. The Signjjflcance of Copper, Manganese and Zinc in Forage Crops 

and Foods, 

Me Hakcuic J. S. Journal of American Society of Agronomy, Vol. XVII, 
No. 6, pp 305-^27, (Geneva, N. Y., 1924. 

The object of the article is to present data showing the occurrence 
and ])ioportion of copper, iron, manganese and zinc in certain plant pro- 
ducts and to diaw attention to their significance. 

Fertile soils contain small amounts of copper, manganese and zinc, 
which are absorbed to a slight extent by plants and stored in the 
leaves, pericarps and germs of the seeds. When maize, wheat and rice 
are highly milled, the resulting meal, flour and polished rice are deprived 

[I6»] 
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of the greater part of the compounds of copper, iron, manganese and zinc, 
which appear to be factors in animal nutrition. Some depleted soils 
may require the addition of small amounts of copper, manganese and 
zinc in order to restore and maintain pioductivity and to produce a food 
supply’' containing the vital factors in noimal prox)ortion. \V. v^. Cl. 

The Importance of Iron for Plants. 

Marsh R P and J W (New Jersey Agneiilluial Pxpeimunt 

vStation) The Boiankal LraztlU^ Vol JvXXlX, No j, jq) bib], 2 fig 

Chicago, J023 

The work of the authors was done with the object of elucidating tJie 
lelations between the iron content and the conditions of the jdarit (normal, 
chlorotic, toxic). A small cjuantity of iion, uniformly distributed, seems 
necessary tor the health ol the ]daiit. The iron should be in the lowest 
concentration possible aud scatcely greater than that which causes chlo- 
losis owing to insufficiency ol iron. When the concentialion is gieatei, 
cither toxicity is caused owing to the content being too high Ihioughoiit 
the ]ilant, or else chlorosis, because the iron is localised in the loots and 
^tem and is unable to reach the leaves m sulheient concentration for the 
.idequate hnmation of chlorophyll. To obtain a uniform distiibution 
of the iron it is necessaty to make frequent small additions, taking the 
state of the plant into coiisideiation the addition of iron at stated in- 
tervals, previously ai ranged, is not recommended because the recpiirements 
of the plant in iron vaiy according \o the stage oi hs deveiopment. 
The determ in ion of the balance of iron is very delicate, inasnaicli as 
the plant requiies tliat the iron should be within very nariow limits of 
concentration in order to piodm'e satisfactory giowlh. A. F. 

05. The Constituents of the Sap of the Vine. 

WORMATUv A. (Pepartniciit of Physiology and Bioclieiiiistiy, Thiiv of 
heedvS). 1 hr Biochtmmil Joumnk Vol XVITI, No 6 , pp. 1187-1202, i hg , 
bibi London, i<)2^ 

The sap obtained from a vine whicli “ weejis " is a dilute solution of 
iirganic and inorganic substances, containing i.5() grn of solid matter ]>er 
litre, of which about oue-tlihd is inorganic matter. 

The organic constitneids aic piincipally sngais (glucose, fructose 
and a very small quantity of saccharose) and organic acids (oxalic, tar- 
taric, malic and succinic) ; the amount of the latter exceeds that of the 
sugars. 

The mineral salts consist of chlorides, sulphates, nitrites, nitrates, 
silicates and jAiosphates of sodium, potassium, calcium, iron, magnesium 
and, in smaller quantities, of manganese and aluminium. 

A very small quantity only of organic nitrogen is found, probably 
contained in the enzymes ; the remainder of the nitrogen is in the form of 
nitrites and nitrates, though possibly there may also be some as amino- 
acids. 


[K; 4-165] 
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In the concentrated wSap no trace can be found of lipin. A substance 
similar to fats was isolated, but in such a small quantity that it could 
not be identified ; it was probably a mixture of neutral fat and free fatty 
acid. Ill the sap enzymes were also found dia^tase, peroxidase, and a 
small quantity of catalase ; on the other hand, maltase, invertase, lipase, 
protease, glycerophosphates and renin were absent. A. F. 

1 60. Relation of Salt Concentration of Culture Solution to Transpira- 
tion and Root Respiration. 

Newton J. J). Scientific Agnmlluve, Vol. V, No. lo, ])j). 318-320. Ot- 
tawa, 1023. 

The author’s experiments showed that the rate of plant root respir- 
ation, as 1 elated to transpiration, is increased when the salt concentra- 
tion of the culture solution is increased. This indicates that as the con- 
centration of the solution is incieased, the ]fiant must expend more en- 
ergy in absorbing a given volume of solution. 

The conceritr<ition of the soil solution is one of the factors governing 
water requirements of crops, and this concentiation may be modified 
to some extent by cultural and maiiurial treatments. W. S. (r. 

iby. The Influence of Nitrites on the Growth of Plants. 

FehKR D and Vagi I. (B itati lust der Kgl uugar Hochschule in 
Soproii). Untersuchuiigeii uber die FuiWirkung voii Nitiiten aiif das Wachs- 
tiun der Pfiaii/.e Ihochemnychc Zciii>c hvifty Vol Cfifir, No 1-2, pp 156-158 
Berlin, 1024. 

Some Hungarian alkaline soils contain a certain quantity of nitrites 
corresponding to 0.000 05 From the authors' researches, it appears 
that quantities even a thousand times gi eater are not pie judicial to 
vegetation, inasmuch as no toxic syni])toms were observed four weeks 
after the addition of over one gramme of NaNO^, for each kg. of soil. 

The presence of traces of nitrites in soil can therefore liavc no in- 
fluence on plant growth. A. F. 

i68. The Effects of the Injection of Various Substances on Plants. 

Ntcolau G. “ Actiimea iiijectarei d.iferitelor vsubstante hi plante ", Bule- 
tniul Agricultnrei, Vol. IV, Nos. 10-12, pp. 67-80. Bucharest, October- December 
1023. 

The author gives an interesting account of experiments, made over 
four years, on plants in all stages of growth from March to October grown 
in experimental plots of the Agricultural College of Cluj (Transylvania). 

Having studied the effects of numerous injections made in men and 
animals, the author's object was to ascertain the results of injections of 
various substances on plants. 

Ten plants having swollen tubular stems and leaves, namely : — 
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Allium Cepa, Taraxacum oificxnale, Urtica dioica, Ldmium album. Comum 
macidatum, Chair atus marrubiastrum, Sonchus arvensis, CucurhitaPepo,^tc., 
were chosen for the experiment. 

The results obtained were that almost all the solutions were absorbed 
and circulated in the organism of the plant. Certain substances, sucli 
as glucose, were assimilated, by the plant, as food; other substances 
poivsoned the plant, such as sulphates of copper, zinc, chloride of sodium, 
etc. The author points out that all depends on the dose and the concen- 
tration of the substance introduced, on its density and also on the age of 
the plant. For instance it has been foimd that nitrate of potassium in- 
jected into an onion plant or other plant, has a plasmolysing effect, while 
if injected in concentrated solution and in large doses, this salt has a toxic 
effect. The ions of copper have generally a toxic effect on plants, es|)eciall> 
on adult plants, sulphate of zinc is also toxic. It was found by experiment 
that adult plants are a thousand times more resistant to poisoning with 
copper salts than is the case with germinating plants. Glucose, galactose 
and other sugars, not only have no toxic effect, but form suitable food ma- 
terial. 

It was generally observed that the plants behaved absolutely like 
animals ah regards the substances introduced into their organisms Only in 
the case when the solution acts in a reflex manner on the nervous system is 
the resistance of the plants to xjoisoning much greater than that of animals, 
plants being unprovided with a nervous system. 

In conclusion the autlior shows that with the adoption of this experim- 
ental method in the vegetable kingdom, two benefits w'ould result — one 
in the theoretical scientific field and the other in the field of practical 
application. From the former standpoint the author remarks — *'1 be- 
lieve that plant physiology may obtain great benefit, because many phe- 
nomena may find new explanations. In agricultural science a number 
of capital questions may be cleared up by the application of this method, 
as, for example, that of catalytic manuring '' and mention is made in 
this connection of Gabriel Bertrand’s experiments and theory. 

Iv. Iv. 


169. Catalase in the Germination of Rice. 

Morinaga TosiiiTARO (Kyushu Imperial University Fukuoka). The 
Botanical Gazette, Vol UXXIX, No i. pp 7^-84, bibl Chicago, 1925. 

The amount of catalase in dry rice is much less than that found in 
wheat, barley, oats, rye, of which, at most, it forms one tenth. When 
however rice germinates aerobically, an amount of catalase is found which 
is about seven tenths of that in wheat, barley, oats. 

During anaerobic germination catalase does not increase , its formation 
is also reduced when germination takes place in a medium which contains 
a reduced amount of oxygen ; it is inferred therefore that the proportion- 
ate increase of catalase activity is a function of the free oxygen in the 
medium. The free oxygen ac'ts directly and indirectly on the develop- 
ment of the plumule and the radicle and also on the chlorophyll. 


12 — Agr, ing. 
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The seedlings which have grown a^obically and contain much cata- 
lase, consume greater quantities of oxygen than those which are grown 
anaerobically with low catalase activity. The latter give ojff a relatively 
larger amount of carbonic acid gas. A. F. 

J70. Hydrogen- Ion Concentration and the Development of the Pollen 

Tubes of Lathyrus odoratus. 

Brinks R A (Agricultural Experiment Station, University of Wisconsin). 
American Journal of Botany, Vol XII, No.^3, pp 1 49-1 62, 4 fig , bibl Lancaster, 
Pa, 1925 

It is known that pollen can germinate in artificial conditions on agar 
containing sterile saccharose and saccharomycetes. 

In such ciicumstances, it is observed that the nuclei are situated in 
such a position that fertilisation may take place. These observations 
have particular importance because, the first factors of sexual reproduction 
being known, it may be hoped to arrive at a better knowledge of the pro- 
cess of reproduction and thus of certain problems relating to genetics. 
In ins experiments, the author lias taken care to prevent the toxic effect 
ot the cations K and Na, which are intioduced into the giowth in the 
adjustment of the Ph* The maximum germination percentage is ob- 
tained with Ph 7.0, although the percentages obLiined with Ph 6 o and 8.0 
are not much lower. It seems probable that, within these limits, the op- 
timum hydrogen-ion concentration for germination is not clearly fixed. 

The Ph zone favourable for the development of the pollen tubes, is 
relatively narrow. The optimum is about 6.0, while above and below that 
point development decreases rapidly. It should be enipliasised tiiat for 
germination there is considerable tolerance with regard to pH, while for 
subsequent development there is a restricted tolerance. It is not improb- 
able that the hydrogen-ion concentration may modify the development of 
the pollen-tubes by a direct efiect on the chemical reactions connected 
with the digestion of reserve materials. 

In these experiments, the author has noted that, even when the known 
variables are accurately controlled, variations in the germination and in the 
development of the pollen are so considerable that it is necessary to 
make use of gieat numbers and to repeat the experiments in order to 
represent the tacts statistically with a close approximation to accuracy. 

A. F. 


Plant Genetics, 

171. Grossings of Varieties of Maize. 

Koch L. and SchrBudbr W. Vergelijnksproef van Maisbastaarden. 
Extract from Algemeen Landhouwweekhlad voor Nederl.' Indie, 1. halfyear, 
pp. 2-1 1. Bandoeng, 1924 

Crossings ot three varieties of mais&e (Saipan Com, Yellow Menado and 
White St. Croix) have given favourable results ; crosses were made between 
the fi.rst and each of the other two. 
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The yield of grain exceeded by 40-50 % that of the parents ; there 
was less tendency to lodging ; a larger yield of leaves and stalks was od- 
tained ; the seed is less subject to mould (Aspergillus sp.). A. F. 

172. The Division of the Root and the Production of Seed in the 

Turnip. 

PassERINI N Sopra la influenza della divisioiie della radice di « Brassica 
rapa I, » sulla prodiizione del seme Bollettino della Societd botanica itahana. 
No. I, pp 6-10 Florence, 1Q25 

Division of the root was, together with grafting and multiplic- 
ation by buds, adopted with the object of increasing the production of 
seed in selected varieties of sugar beet 

The author has made similar experiments, observing that mutilation 
of the roots caused the loss of a certain number of individuals, a loss which 
became greatest (over V-s) 'vs^ith the division of the roots into four quar- 
ters. The total weight of seed produced on three experimental plots, in 
which had been placed entire roots, roots cut in two and roots cut in 
four, remained approxiin<itely equal, which shows that division would 
have caused an increase if the serious mutihation had not occasioned the 
loss of about Vs fhe plants 

Mutilation considerably lowered the average yield per unit produc- 
tion of seed of plants thus grown ami rather more with division in four 
than with division in two Notwithstanding this, the production of seed 
in some cases exceeded the average oi plants grown in normal conditions 
and actually in 13 of the plants divided in two and in 4 % of those 
divided in four. Mutilation w-^as likewise the cause of lowering the average 
weight ot the seeds, which was proportioxially greater according to the 
degree of mutilation. A. F. 

173. The Chromosomes in Saccharum. 

Bremer G (Plautkundigc aan het proef station) De chromosomen bij 
primitieve vonnen van het geslacht Saccharnm Afchwf vocn de suikerin- 
dustvie %n Nerderlandsch- Indie, No ro, pp 1^77-508, 20 figs Soerabaya, 1924. 

In the Andropogoneae and in the Maydeae the chromosomes are 10 
in number or a multiple of 10 and also in the genus Saccharum they are 
often found as a multiple of 10. 

It is probable that originally the number of chromosomes in this 
genus was 10 and that from it have been derived the present species with 
a larger number of chromosomes. A. F. 

174. Report on Five New Hybrid Varieties of Tobacco. 

GuTIERJEUSZ M, E. Philippine Agriculiural Review, Vol. XVII, pp. 263- 
260, plates 6. Manila, 1924* 

The object of the hybridisation work was to obtain a combination 
of desirable wrapper leaf characters by crossing the Piki^ Station 
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varieties with introduced varieties. The five hybrids obtained have ad- 
vantages over their parents in luxuriance, vigor, earliness, size of leaf 
and rapidity of growth. 

The author supplies botanical details of each hybrid. The article is 
illustrated by excellent photographic reproductions. W. S. G. 


CROPS IN TEMPERATE AND TROPIC AE COUNT RIEvS 

(iNCiviTDiisra Eorkstry). 


J75. Influence of Spacing between Plants on the Yield of Maize. 

ScrfRBUi>ER W Uitkonisten van een plant verbandpioef met gele Menado 
mais Ivxliact from A Igcmecv JMndhouwwcekblad voo} Nedcid-Indiv, \ half- 
year, pp j-o Bandoeng, 10^4. 

Experiments in spacing made by sowing the “ Menado " variety of 
maize in furrows 3 feet apart and at distances respectively of 3, 2 Yo, 2, 
I Y-y feet. The spacing 3 ft. X 2 ft. gave the best results, as regards dry 
grain, in proportion to area. The yield of dry grain for each stool was 
proportionally greater wdth the wider spacing of the plants. The total 
number of stools per unit of area was of course greater with the narrower 
spacing, but the average weight of each plant, was, on the contrary, pro- 
portionally less With the wider spacings the stems each formed two 
or even three tillers ; with spacings narrower than 2 % feet each stem 
formed only one tiller. As a rule the Menado variety has only one tiller, 
but may have more under good conaitions. With spacings narrower 
than 2 feet the plants lodged. A. E, 

176. A Valuable S^vamp Grass. 

Audas J. W. Journal 0/ the Department of AgrtcuUuf e , Victoria, Vol. XXIII, 
Part. 6, pp. 366-360. Melbourne, 1925. 

Indigenous swamp plants are generally of low nutritive value, and 
certain grasses that have been introduced to replace them have not 
proved strong enough to overcome the local growth. 

The plant Glyceria aquatica, Wahlemb, “ Water Spear Grass or Reed 
Meadow Grass however, has been tried in various parts of Australia, 
with satisfactory results. 

Fodder may be obtained from these plants during eight or nine months 
of the year, and as much as 50 tons of green fodder per acre have been cut. 

As regards protein contents, Glyceria aquatica contains 7.67 %, 
as compared with Japanese Millet 6.43 %, and Paspalum dilatatum 6.31 %. 
The grass is relished by all kinds of stock. W. S. G. 

[IT5-176] 
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177. Production of Long Stapled Cotton in India. 

ICoTTTJTR G, It. (Cotton Breeder, Dharwar ). Agricultmal Journal of India, 
Vol. XX, Part III, pp. Calnitta, 1925. 

There is a great shortage of long stapled cotton, and an increase 
of 100,000 bales of this t3rpe is more important to the world than 1,000,000 
bales of short .stapled cotton below inch. 

The great bulk of the Indian crop is of decidedly short staple, and 
the Indian mills consume nearly 80 % of the good cotton produced. 

Kumpta cotton, of medium staple, gives only 25 % of lint on ginning, 
but was found to contain higher ginning strains, and by isolating one 
of them, the percentage lias been raised to 28 %, an important increase 
in yield obtained without change in any methods of cultivation. 

Two pure strains, were crossed, one of Kumpta with a ginning 
percentage of 28 and a long staple (r inch), and another of ne^lectum rosea 
with a ginning percentage of 36 and a staj)le of 34 ^Rch. After five years 
selection pure strains have been obtained combining the desired charac- 
ters of both parents ; the strains will shortly be issued to replace Kur^ipta 
cotton . 

In all probability, a staple of one inch is the limit for Indian cot- 
tons, and the ideal should be to breed types with a ginning percentage 
of 45 and a staple of i inch, suitable for cultivation in different areas. 

The Dharwar-American cotton contains both hairy and glabrous 
plants ; by isolating a superior strain of the hairy type, the yield and 
quality have been improved and the cultivation area extended. Cambo- 
dia cotton was at one time ^fielding cotton of staple longer than one inch. 

The author is of opinion that the breeding of American cotton has 
good prospects for the production of long staple. 

First generation hybrids are often very profitable , a cross between 
Dharwar-American and Sea-Island produced the same quantity of lint 
as the former, but of the Sea-Island quality. The chief difficulty, how- 
ever, is to obtain sufficient seed every year for sowing. 

Tree cotton produces long staple, and there is a considerable area 
of the heavy rainfall tract of Bombay suitable for this type, but tree 
cottons cross freely in the field and pure seed is very difficult to obtain. 
The first generation hybrid between two pure varieties such as Kidney 
and Peruvian is profitable. W. S. (». 

178. Tanning Materials from Travancore. 

Bulletin of the Imperial Institute, Vol. XXIII, No. 2, p]). 158-108. 
London, 1925. 

The following barks were forwarded for investigation — 

(1) “ Elengi '' {Mimusops Elengi, Linn.) ; 

(2) “ Perzhu " {Careya arbor ea, Roxb.) ; 

(3) ‘‘ Mora or '' Munga Perzhu {Buchanania latifolia, Roxb.) ; 

(4) Vaga '' {Albizzia Lebhek, Benth.) ; 

(5) “ Karlencha " (Acacia pennata, Willd.) ; 
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(6) '' Thambagom {Hopea parviflora, Bedd.) ; 

(7) '' Venga '' (Pterocarpus Marsupium, Roxb) ; 

(8) '' Thembavu {Terminalia tomentosa, Bedd.). 

The results of the investigation showed that none of the eight sam- 
ples represented bark which could be profitably exported to Europe as 
a tanning material. 

Although containing too little tannin to be worth exporting, the 
Hopea parvi flora bark (No. 6) is a promising material for extract manu- 
facture, and should yield a solid extract containing 50 % of tannin. Ter-^ 
minalia tomentosa bark (No 8) should yield a product similar in quality 
to mangrove extract. W, S. G. 

179. Lac in Indo-Ghina. 

CREVOSt Ch. " Catalogue des Produits de ITndochine ”, Bulleitn Sconomique 
ds VIndochine, Year XXVIII, 1925-II, No. 171, pp. 191-205, 3 fig. Hanoi, 1925. 

The author continuing the publication of the '' Catalogue of the Pro- 
ducts of Indo-China deals here with stick-lac in Indo-China, 

The area of production of stick-lac is very extensive ; the principal 
centres of production are as follows . — 

In Tonkin, the provinces of Son-la (Chaus of Sou-la, May-son) and 
Hoa-binh (districts of Van-y^n and Van-bu), the 4th Mihtary district 
(Chaus of Lai-chau ; lyuan-chau , Di^n-bi^n-Phu ; Tiian-giao) ; Cho-ho is 
the principal market. In North Annam, the lugh regions of Ngh^-an 
and Thanh-hoa backing on the Laos frontiers. In Laos, the provinces 
of Houa- Phans (Munnga of Samneua, Muong-het, Sam-teu, Muong-son), 
Tranninh, Vien-tiane, Haut-Mekong (Ban-houei-sai), Sara vane, Bassac 
(EZhong), Strung-treng, ,etc. In Cambodia, the regions of Kompong-speu, 
Kompong- thorn, Pursat, Takeo, Khets of Treang, Bati, Preykrebas. 

In Cochin-China, the province of Tagninh, to a small extent, and the 
provinces of Rach-gia and Soc-trang with a crop of some importance re- 
cently started. The plants on which the colonies of Tachardia lacca R. 
Bid. live are very numerous and belong to various families, some latici- 
ferous, others without secretions. 

It is claimed that the products are different according to the trees on 
which the insects live, altough there may be various species. 

A distinction should be made between plants cultivated as lac-bearers 
and species forming naturally hosts for the Tachardia, both of which 
yield two annual crops, the first in September and October, the more 
important, and the second less in quantity, in March and April, limited 
by conditions of altitude. 

The plants cultivated as lac-bearers are as follows ; — Cajanus indi- 
cus Spreng. — Combretum quadrangulare Kurz. — Dalhergia nigrescens 
Kurz. — D, Kerrii Craib. — D. hupeana var. laccifera Eberhardt and Du- 
bard. — Schleicher a trijuga Wild. — Pik-nieng " (undetermined species 
of Laos). Wild plants naturally lac-bearers are as follows. Ficus re- 
ligiosa L — F indica L. — Butea frondosa Roxb. — Shorea cochinchinensis 
Pierre. — Feronia elephantum Corr. — Nephelium Litchi Camb. 

[M] 
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The author deak with the swarming and the crop, then with the in- 
dustry of the product. The natives of Indo-China seldom make use of 
stick -lac now. Before the introduction of aniline dyes they used the col- 
ouring matter Lac-dye " for dyeing materials red or violet with a mixture 
of indigo. They continue to use only small quantities of stick-lac in 
conjunction with other materials for lacquering teeth, for fixing tools in 
their sockets and for preserving farming implements against rust a layei 
of stick-lac being appUed hot. Indo-Chinese stick-lac is therefore ex- 
ported outside the Colony. The trade exports are as follows : — 

(1) Through Haiphong (Tonkin) for Tonkinese production and that 
of North Laos. 

(2) Through Saigon (Cochin-China) for Cambodian production and 
that of South Laos. 

(3) Through various ports of Annam for the production of Annam 
and the neighbouring lac producing regions. 

The following statement shows the figures of stick-lac exports from 


1914 to 1924 : “ 

1914 206,500 kg. 

1915' 64,600 

1916 135.200 

19^7 95.500 

1918 84,200 

1919 762,800 

1920 955.800 

1921 444,700 

X922 1,232,100 

1923 1,177,100 

1924 6,347,500 

Total 6,347,500 kg. 

Average . . . 577,000 kg. 


The distribution of exports for the year 1924 was : — 


Cochin-China 
Tonkin . . . 
Cambodia direct 


636.600 kg, 

544.600 
4,800 

i,r86,ooo kg. 


In addition, as the result of a refining process, the following quantities 
of shell-lac have been exported through Tonkin : — 


1917 3.000 kg. 

1918 

1919 200 

X920 ~ 

1921 ~~ 

1922 1,200 

1923 5.800 
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1 /astly, Cochin-China has been able to export the following quantities 
of shell-lac : — 

1920 29,500 kg. 

1921 10,000 

1922 — 

1923 23,500 kg. 

At Hanoi the market price for stick-lac in July 1924 was 100$ per 
100 Kg. 

At Saigon, at the same date, stick-lac was quoted at between 120 and 
140$ per 100 kg. P. C. 

{Correspondent Indo-China). 


180. Manuring of ffevea brasiliensis. 

Spring F. (t. Malayan Agricultural Journal, Vol XITI, No. 3, pp. 345- 
143. Kuala Lumpur, 19-5- 

A system of manuring for annual crops is easily determined, but 
such is not the case with permanent crops like rubber, where the influence 
of fertilisers on later yield is still problematical. 

The high temperature, humidity or heavy rainfall of Malaya, cause 
more rapid decomposition of substances in the soil than occurs in tem- 
perate zones and plant food is rendered more rapidly available. 

Attention is drawn to the work of other investigators, and to ex- 
periments carried out in Ceylon, Malaya, South India and Sumatra, the 
results of which do not indicate that the application of artificial fertilisers 
will be an economic proposition in respect of increased yields of latex, 
except under certain ‘circumstances. W. S. G. 

181. Anomalies in Sugar Beet. 

Mori C. Anomalie riscontrate sulle bietole da zuchero coltivate nel 1924. 
A pamphlet of 22 pages, with r 3 fig Genoa, 1925. 

Beet growing in 1924 was characterised by the rainy conditions of the 
summer, low temperatures and by the consequent abundant but poor 
quality yield. Among the anomalies frequently noticed may be meutionea 
the colletto ad ananasso ” (French ml de hcetif ’'), caused by various 
unfavourable circumstances, such as : — 

(1) prolonged coldness of the soil and excess of moisture ; 

(2) uneven distribution of the plants and especially isolated plants 
which have in consequence abnormal growth ; 

(3) intense attack by Cercospora favoured also by late sowing 
and the consequent immaturity of the roots and foliage. 

Another anomaly frequently observed was the stiong development of 
surface roots and the production of rootlets. This result is partly due to 
the humidity ol the soil and also to badly executed thinning of the beet 
plants. Everything should be done to prevent the formation of these 
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surface roots, which give a very inferior product, a large proportion of 
which will be thrown away before it reaches the factory. It will also be 
necessary for manufacturers and growers to come to an agreement in 
order to avoid the first losses due to an inferior product and they should 
therefore arrange for a minimum diameter of the roots ; such a limit has 
been fixed in some cases at 10 mm., so that roots which pass through a 
ro mm. ring are considered as rejected. 

A. F. 

1S2. The Relation between Spacing and the Yield of Sugar Cane. 

IvOiiR P. Iv ITet verl><ind tussc'hen uist<x.ding en net])roduct Archie} 
voor dc siiikenuihisiric in Nedcflandsch-lndie, Year No u, pp 7(^7 77 S- 
Soerabaja, 10^^ — TEN(rWAUy, T. A. Idem, Ibidem, pp 77^78^). 

From experiments made in the open field, J<OiiR conclude.s that with 
diminished spacing between each cane plant the total weight ]Kr houw 

o.yocjl) ha.) is increased, though the weight of single canes generally 
IS less. The influence of the spacing, in the same field and for the 
same variety of cane, is prepondeiant in relation to the yield in that 
plantation. 

TEN(;wAia,, on the basis of mathematical considerations, .shows that 
no direct relation exists between the spacing and the weight ol the cane 
since the weight of single canCvS al o has an influence on the product. 
Tour's conclusions do not admit of a generalisation which might lead 
to erroneous statements 

A. F. 


183. The Burning of Sugar Cane to Facilitate Harvesting. 

Cross Dr. W. Fb (Director, Agric Hxp Sbition, Tuenman), The Plan- 
ter and Sugar Manufacture} , Vol LXXIV, No i6, pp. Uibles 4. New 

Orleans, La., 1025 

The burning of cane before harvesting leaves the stalks free from 
leaves and reduces the cost, as a labourer in Hawaii can cut three tons 
more per day than when the canes have to be stripped by hand. 

The stalk is not burned, but the cells, and therefore the cane, is 
killed, and the cane in consequence is liable to decomposition. Gkkio^igs 
found that if the burnt canes are milled at once, the juice is not much 
inferior to that of unburnt canes. 

Results of experiments have shown definitely that the burnt cane 
is of good sucrose content and purity if harvested and milled within two 
or three days of burning ; hence, the area burned should not exceed what 
can be cut and milled within the above period. , - ' 

Investigations are being continued at the Tucuman Station as de- 
terioration is fotmd to proceed slowly, as compared with results reported 
from tropical countries. 

W. S. G. 

[ 182 - 18 S] 
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184. Quality of Cacao. 

Watts Sir Francis K C. M G., D, Sc Tropical Agriculture, Vol. 11 , No. 8, 
pp. 1 72-1 74. Trinidad, 1925. 

The qualities desired by manufacturers of cocoa or chocolate are 
plumpness of beans, readiness to fracture, good colour of interior of bean, 
a cinnamon colour being preferred to purple or dark colours, pleasant 
taste and aroma, and freedom from excessive bitterness. 

It should be possible to modify the quality of the cacao by differ- 
ent methods of fermentation and drying, but certain varieties of cacao 
possess distinctive characteristics, and these are sought after by manu- 
factures for specific purposes* 

The lowest grade variety is the Calabacillo cacac , whose beans are 
harsh in flavour and not suited for fine g ades of cocoa or chocolate 
The next grade is the Forastero cacao, which forms the main supply 
of the market ; it has a more delicate flavour and is less harsh and 
bitter than Calabacillo. The most delicate fla\ cured is the Criollo va- 
riety, a native of Venezuela and the neighbouring parts of South Ame- 
rica, and this cacao constitutes the standard for high quality cacao. 
The beans are round and the interior white, the flavour is delicate and 
free from bitterness. Unfortimately the tree is more delicate and sus- 
ceptible to disease than either of the other types. 

The introduction of the Criollo variety into other countries presents 
difficulties, as it has been found that cross pollination takes place with 
local varieties, with the result that the hybrids gradually revert to the 
local type. 

To establish Criollo plantations successfully it would be necessary 
to proceed on a '' com^iunity basis, as has been done in the case of 
pure strains of cotton. Only the one variety must be grown in a given 
district. To attain this object, legislative action would be necessary to 
prevent the planting of any other type than Criollo, and the destruction 
of trees of other types already in existence. 

In Ecuador three varieties are grown, Arriba, Machala and Va- 
ranjal, all of which possess desirable and valuable aromatic flavours and 
are high grade cacaos. They are not grown in Trinidad on account of 
the danger of introducing certain diseases known to occur in Ecuador. 

W. S. G. 

185. Growing Wrapper Tobacco in the Cotabato Valley, Mindanao. 

Gutierrez M. E. Superintendent, Pikit Tobacco Station. Philippine 
Agricultural Review, Vol. XVII, No. 4, pp. 227-236. Manila, 1924. 

The author describes the climate, soil and methods of cultivation 
and handling of tobacco, employed in the Cotabato Valley, and then 
summarises the requisites for the successful production of wrapper to- 
bacco, as follows : — 

(i) A very rapid uninterrupted growth of the plants. 

[iM-iBS] 
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(2) Uniform stand of the crop in the field in order to provide the 
necessary intershading of the leaves. 

(3) Planting at close distances for production of fine leaves. 

(4) Absence of spots and specks caused by diseases and damage 
by worms and insects. 

(5) Proper curing, and fermentation controlled by the thermo- 
meter. 

(6) Careful classification of leaves into classes and grade. 

(7) Careful attention to all details incident to production. 

W. S. G. 


t 86. Banana Cultivation. 

Dash Prof. S. J. Trofnoal Agriculture, Vol TI, Nos. 7, pp 47 , No. 8, 

pp. 184-185 Trinidad, 1925. 

The article covers the more important points of banana cultiva- 
tion, the subject being treated under the following heads : History and 
commerce, botanical relationship and structure, varieties, soils and cli- 
mate, propagation, preparation of land, time to plant and prune, after- 
treatment of land, harvesting, pests and diseases, returns. 

The following figures relate to banana cultivation in Grenada : es- 
timated cost over a three years period of cultivation, harvesting and 
transport, £ 42 per acre, which with an average yield of 750 bunches in 
the three years, at 2s. per bunch, give a gross return of £ 33 or £ii per 
acre per annum. W. S. G. 

187. Forest Fire Protection. 

Troup Prof. R. S (Director, Im4>erial 1 ^'orestry Institute, Oxford). Iro- 
pical Agrwuliurt, Vol II, No. S. j^p 167-100 Trinidad, 1025 

In the paper the author indicates some of the more important points 
connected with forest fire protection ; the actual measures to be adopted 
in individual cases must depend on local conditions. 

Forest fires constitute so great a menace to the welfare of the 
forest that fire protection may be regarded as an essential preliminary 
to successful forest management. In the great coniferous forests of 
British Columbia it has been said that for every tree utilised more than 
20 trees are destroyed by fire. 

Attention is drawn to the value of fire maps, which are useful for 
noting the increase or decrease of fires over a number of years, and also 
for showing in what parts of the forest they occur. In parts of North 
America and India, fire maps have shown that forest fires have originated 
most frequently near farms and village lands, which information is of 
use in indicating control measures. W. S. G. 
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ZOOTECHNICS. 

188. The Partial Replacement of Hay by other Foods. 

De Ruyter I)E Wiedt J C and Brouwer, E (Rijkslandbouwproef- 
station Hoorn) Onderzoek omtieiit een gedceltelijke vervangin van hcx)i 
door andere voedenniddeleii Verslagen van landbotnvhundige ondcrzoekin- 
gen dev Ri'jkslandbouwproefi>t(iiion,'^o XXIX, pp Oi-os, I fig. The Hague, 
1024. 

The authors have tested the effect of replacing about of the ration 
of hay by a mixed food of compo.sed “ Tarwegrint (a mijling by-product 
similar to bran) and maize meal with pea and oat straw The test was 
made on the milk production of dairy cows. 

The result of such replacement in a mixed diet was that no influence 
could be noticed either on the weight of the cows or on the quantity and 
composition of the milk. From calculations made, it is concluded that 
in the winter of 1922-1923, in a period of se.areity of hay, the above re- 
placement caused a saving of 135 florins per 1000 kg of live weight in 
a stall period of 180 days A F. 

iSg. Seconds Bran for Feeding Pigs. 

BruwER E (Rijkslandbouwproefstation Hoorn) Vergclijkeiid onder- 
zoek omtrent de voederwaarde van tarwegries eii tarwegrint bij varkens 
Verslagen van Jandboiiwhundige ondey zoikmgen de) Rijkslandhouwp) lh j station. 
No XXIX, pp 12-48 The Hague, iq 2 ^ 

“ Tarwegries '' and# ‘ Tarwegrint " are by-products of fine milling of 


grain which may be considered as bran, or seconds. The percentage ana- 
lysis is as follows 

Tarwegries Tarwegrint 

Crude proleui . 

18.0 

T 4.2 

Pure protein. . . 

It). I 

I vO 

Pure digestible albumen 

I t .7 

II. 4 

Nitrogen -free extract . . 

^1.6 

50.7 

Crude fat . . . . 

4.8 


Crude cellulose, . 

7.7 

10.8 

Ash . ... 

4.*) 

5*^ 

Moisture ... 

13-5 

15-2 

These products are not much liked by 

pigs. Their 

nutritive value, 


as appeals from the writer’s experiments, in less than that of barley or 
maize. A. F. 

100. Report on Comparative Experiments with Pigs from State- aided 
Pig Breeding Centres. 

Lund A., Beck N., RosTinf P. — 1 3^^ Beretning om sammenlingneude 
Fors0g med vSvin fra statsimdexst0ttede Avlscentre. 117^® Beretmng fra For- 
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sQgsldhoratonet, udgivet af den Kgl. Veterinaer-og Landbohojskoles Labo 
ratorium for kuidokonouiiskc Fors0g, pp. 1 K>. plates, bibliography. Pubhslied 
by August Bang, Copenhagen, 1925. 

The report describes investigations made during the period Sep- 
tember, 1 st 1923 to August, 3 ivSt 1924 at the three Pig Experimental Sia- 
tions : Bregentved, Elsesmindc, and Over-L0'}strup, the purpose of which 
was to study the fattening and butchering qualities of the pigs corning 
from the State-aided centres and fed at the stations 

In Denmark we find practically two breeds of pigs only , the Danish 
Country Breed and the Yorkshire Breed (the Large White). There are 
a number of breeding centres for each of these races in Denmark, the 
purpose of which is to produce pure-bred animals. The foundation of 
the centres, which goes back more than jo years, is chiefly due to the 
intluence of the Live-stock Commissioner, M. P. Morkeberg. 

The original reason for starting these centres was that Denmark al- 
most forty years ago began to sell bacon to Kngland. The type of pork 
existing in this country at the time did not possess the qualities demanded 
by the English bacon market, and to meet this difficulty, a search was 
made throughout the country for animals of the type in lequest. These 
animals were then brought to the Breeding Centres, which were in course 
of time able to distribute good breeding animals all over the country. 
The fact was, how^ever, that a large percentage of the country bred pigs — 
at that time at any rate — sulfered from such essential deficiencies (form, 
fineness) that it was much to be desiied that breeding animals of better 
form should be used for breeding animals for the market . Consequently 
Yorkshire Breed centres were founded for producing boars, so as to pro- 
cure -- by crossing them with country sows — the real bacon pigs. As a far 
greater numl)er of sows than of boars are required for breeding a consider- 
ably greater number of centres were established for 1he native breed than 
for the Yorkshire breed. The reason for not breeding exclusively from the 
Yorkshire is that this breed is considered to be too delicate for the Danish 
conditions. At present there are in Denmark i()T centres for the native 
breed and 33 for the Yorkshire breed. The centres must submit to 
an inspection on the part of the management, who select the animals 
fit for breeding , the centres obtain a very modest annual subsidy from 
the Government, and in return bind themselves to keej) the necessary 
herd-books, mark the animals and deliver to the experiment station 
of the district two jiigs every year of the sows chosen. In the course 
of the years (until the ist of September 1924) a veiy great number of 
breeding animals came from the centres ; 27 800 boars and 65 654 sows 
of the country breed, 10 237 boars and 4 47 ^ sows of the Yorkshire 
breed were sold. 

In estimating the value of the breeding animals selected, especially 
as regards the fattening and butchering quahties, great assistance is af- 
forded by the figures from the experiment stations. It has been men- 
tioned that the centres are bound to forward to these stations two 
pigs for each sow chosen ; this is done by each separate centre for- 

[IMJ 
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warding — after the best boars and sows — a certain number every 
year of experimental batches, consisting of 4 porkers, 6-8 weeks of age, 
of the same farrow and preferably 2 boars and 2 sow-pigs. Each of the 
stations, which are spread all over the country, may breed from roo-200 
experimental batches every year. The same mode of proceeding is ap- 
plied everywhere, only certain kinds of grain (barley, oats, wheat in pro- 
portion / 4 ‘^ skim milk being used for feed. The feed is weighed 
out every day for each batch that has its own sty at the station ; every 
fortnight each pig is weighed and when the fattening is ended (the pigs 
on leaving have a Hve-weight of fully 90 kg.) the consumption of food 
which for each individual batch has been necessary to produce on an 
average l kg. of growth, is estimated in food units. The sufficiently 
fattened animals are taken to the slaughter-house and after the slaugh- 
tering, each animal is submitted to a competent judgement at which 
various measurements are taken (the depth of the belly, the length 
of the trunk) and marks are given for characteristics of form, fineness, flesh- 
iness, etc. For 1923-24 the reports from the three experiment stations 
show the averages given in the table ; 


Averages for the Experiment Stations for the year 1923-24, 


Number of .inimaK 
Age in days 


at the beginning 
» en<I . 


, \ at the beginning . 

/ » » end . . 

Food units (kgs.) for i kg. growth dumig the time of the 

percentage of waste 

» )) oflals. . . 

» » bacon for e 


Weight in kilos 


At the lime of slaughtering 


experiment. 




Thickness of the j^orkincm. | 


the chine 
belly 


Xpert 


I^glh of trunk in cm fiom hip-joint socket to neck 

firmness of the pork . 
thickness & evenness of the chine of ixirk 
1 thickness and fleshiness of the belly . 

I shape and size of the hams .... 
fineness of head, legs and skin , . . 
fleshiness 


Points in (x) judging o ^15 


(x) 15 ==• vg, 12 « mg, 9 • 


Native 

York- 


shire 

Breed 

Breed 

1102 


Oo 


00 


Ib 8 

I 5 .b 

02 I 

91 .b 


^. 5 !) 

2 b, t) 

25.4 

12 b 

I 2 .b 

bo. 5 

62.0 

4 2 

4.1 

2 0 

3.2 

80.5 

88.2 

I2.b 

13.5 

12.4 

12.5 


12.2 

II Q 

12 4 

12.4 

J 3 .I 

12.2 

12.4 


The country bred pigs reached the slaughtering weight ten days be- 
fore the Yorkshire pigs; the ratio of fatness f. u. to i kg. growth 
was excellent and alike for both breeds. The native breed was a little 
longer in the trunk, but as to quantity of export bacon and quality, the 
Yorkshire breed appears to be superior. 

CIM] 
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FARM ENGINEERING. 

jgu Experiments in Electro- Culture. 

Smith, P. Beretning om tre aars elektrokiilturforsok. Meldtnger fra 
Norges Landhrukshoiskole, 1923. No. 6-7, pp. 353-536, ib fig. Cliristiania, 
1923. 

The author refers to experiments in electro-culture made with barley, 
grown either in pots or in water. 

In 1920, continuous electrification was maintained day and night, 
as a direct current from the apex to the roots with an intensity of lo-^ 
amperes. No action favourable or unfavourable was observed. No effect 
resulted from increasing the air current to double the normal. 

In 1921, discontinuous electrification was used, given as direct cus- 
rent of one minute duration, at intervals of 15 minutes and was cut 
off at night ; the intensity was the same as in 1920. The effect was 
favouraole on the plants. No result was obtained by increasing or de- 
creasing the air current. 

In 1922, an alternating current at intervals of half an hour for one 
minute duration, with an intensity of amperes was employed but 
gave no result. No result was obtained even with direct current (lO"^ am- 
peres per plant) combined w^ith an increased air current so strong that the 
tips of the leaves withered. A. F. 

192. Tractor Ploughing for Padi Cultivation. 

Jack il. W. The Malayan A g'ii cultural Journal, Vol. XIII, No 5, pp 1.^2- 
J44. Kualj 1/Uiupur, 1025 

The methods of the Malays in the cultivation of padi have been 
criticised as w^asteful and antiquated, but are the results of practical 
experience. 

The author discusses and compares the relative merits of buffalo 
ploughing and ploughing by tractor, his opinions being based on trials 
carried out with two well-known tractors. 

As a result of investigation the author considers that tractors may 
have a future in the cultivation of large areas of padi, where the soils 
are fairly hard, and where irrigation is controlled, but that they are es- 
sentially for use by capitalists on large areas only, and their adoption 
is not probable in the near future. W. S. G. 

193. Tests with a Rotary Tillage Cultivator on the Experiment Farm 

of the Agricultural High School, Vienna. 

KasSRER (Professor at the Agricultural High School, Viemia). Ein 
Frasversuch zu Zuckerriiben auf der Versuchswirtschaft Gross-Fnzersdorf. 
Wiener Landwirischaftlichen Zeitung, No. 9, p. 69, part 4. Vienna, 1925* 

A field which in 1923 grew potatoes was in the autumn ploughed 
to a depth of 15 cm. and, to remove any potatoes which nught still 
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be left, then roughly harrowed. In December 1923, 200 quintals of 
stable manure per hectare were appHed. On the 26 March 1924, 200 kg. 
of basic slag per hectare were applied. As the weather conditions were 
still very unfavourable -* temperature very low and snow deep — a part 
of the field only could be ploughed to a depth of 20 cm., on April 19. 
The remainder was cultivated or cut to a depth of 15 cm. on April 26 
with a 30 H. P. rotary tillage machine (frase) constructed by Siemens- 
SciiucKERT. Both operations turned the manure into the soil. 

The ploughed part of the field was then harrowed, a spiked roller was 
then used and again the harrow. The cut part of the field was also harrowed, 
so as to prepare it and bring it into a finer condition for planting. 

On May 2 1924 the whole field was treated with a smooth roller. On 
the 3rd sugar-beet was planted at an average spacing of 42 cm. The 
further treatment of both parts was identical, except for the difference 
in nitrogenous manuring. One half of each experimental surface was 
treated with two dressings of Chile nitrate, of 200 kg. per hectare each, the 
other halves being given henna nitrate, two dressings of 120 kg. per hectare 
each. The amounts of nitrogen of each manure when calculated per unit 
surface were approximately the same 
The yields obtained are given below : 

Tabi.e I. ““ Manurtal experiments on rotary tilled and ploughed land. 


Crop yields 


rotary cut ploughed 


Manuring with Eeuna' Manuring with Chile 
nitrate nitrate 


rotary cutj ploughed 


Fresh croyib in quintals per Iffcctarc : 

Beets 

E^aves and tojis . . . . ... 

Sugvir . 

Dry substance in % of green mass : 

Beets 

E^ves and tops 

Dry substance of the crop in quintals per hectare : 

Beets 

Ecaves and tops 

Su^ar 


JO 7 

238 

291 

255 

158 

228 ' 

199 

208 

17 75 

IO.5O 1 

1 

r 5 . 7 ^> 

16.32 

23*17 j 

22.05 1 

21.41 

23.06 

16 ()C) 1 

154^^ 1 

13.25 

13.24 

58.31 

41 d 5 

47.18 

42.53 


35.T8 

29.34 

27.55 

4784 

33.43 

1 1 

36.80 

31,72 


The results of the investigations on the physical conditions of the soil 
during the period of growing are given in Table II and were obtained by 
the Plant Cultivation Department. 

It is seen that despite the abundant atmospheric precipitation of the 
summer, the humidity of the lower layers of the soil diminishes from 
the spring till autunni. 

The first table shows that when arranged according to Chile and Leuna 
mtrate maiiuie the cut field in each case gave a richer crop than the plough- 
ed field. What strikes one most when looking through the figures in 

IISJ] 
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TabIvE II. Condition of the rotary cut and ploughed soils. 


) 

i Depth 

Ph3nsical condition of the soil : 

in rm ; 

i 


Soil analysis 


Rotary cut 

26. IV t8. VII i 7. X 

: _ 

Ploughed 

26. IV 1 18. VII 

7 .x 

\ “ 

12.8 j II. 4 

20.3 

! 

13-3 j ii-O 

14.9 

Moisture content in weight percent. 10 

13-7 i 

18.0 

i/|.o j 13.9 

1 15-3 

25 

15-1 1 13.8 

1 3. 1 

i 5 .i 1 13-9 

■ 13-0 

\ 

34 0 , 35.5 

31.5 

32.7 ! 32.2 

30.2 

Ciii>acity for water ill weight percent. 10 

35-5 ! 34-3 

27.5 

! 33-9 1 32-9 ! 

31*3 

/ 25 

3‘^.5 i 31-5 

29.0 

1 28.1 1 28.0 i 

i i 

29.0 


table I is the fact that for every loo kg. of beets on cut soils we get only 
51.5 kg. of tops and leaves when using lyeuiia nitrate and 56.2 kg. when 
using Chile nitrate, while on ploughed sr)ils we get with Tx^inia nitrate 95.5 kg. 
and with Chile nitrate 84.1 kg. of 
tops and leaves ; z. e. on the 
average we get from cut soils 53.8 
kg. tops and leaves a.nd from 
ploughed soils 89.8 kg. In other 
words, cutting shifts the relation 
between beet and leaves very 
much in favour of the former, 
a phenomenon characteristic of 
air nourishment in distinction to 
soil nourishment. From this the 
author feels justified in concluding 
that cutting with its intensive and 
uniform work of loosening tlie soil 
brings about a more rapid decom- 
IX)sition of the humus present in 
the soil and perhaps of the stable 
manure supplied, than does plough- 
ing. Wliether this is the correct 
explanation, or whether it may not 
be due to an im4)0verishnient of 
the soil in carbon compounds on 
account of an increased assimilation, cannot be said with certainty at 
this stage ; only further experiments can settle thispo int, and it is hoped 
to carry them out in the next few years. Kaserkk thinks that more CO^ 
escapes from ii cut soil than from a ploughed soil, and that the plant, being 
capable of satisfying its needs for carbonic acid by means of the com- 
paratively small number of leaves it possesses, does not form any addi- 
tional leaves. 

Another point noted by Kaserer is that the cutting machine has 
also the advantage over the plough that it simultaneously performs a 


®*ii " 

teiiP 








Fig. 62. — - Part of Mcycnlmrgiari 
rotary cutting taachine. 


13 — ing. 
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number of tillage operations and hence makes unnecessary any fur- 
ther treatment of the field by the harrow, roller, etc It is however 

advisable to study 
further this question 
and especially when 
apphed to different 
soils, the above expe- 
iiment is only an at- 
tempt at a study 
of the usefulness or 
otherwise of this im- 
plement 

The width of the 
work of the ^o H P. 

FiC 6, - Duigramatic section Ihrou,?!. machine is ibO cm. 

the working parts of a cutting machine , , t 

the (le])th according 

to setting, up to 35 

cm From to hectare can be tilled in an hour according to 
depth. The petrol consumption of the rotary tilkr weighing 2700 kg 
fluctuates between 24 
and 32 kg per hectare 
according to the depth 
of working 

The machine has 
three different forward 
speeds (45, 60 and 105 
cm. jier second), and 
one backwards speed of 
45 cm per second 

Besides this large Fig 04 — Diagramatic representation of ploughing 
machine smaller machi- « = the plough 

lies are constructed by 

the same firm wdth engines developing 4 or 8 H I* H. K 

1 04, Flax- Scutching Machine. 

7 he Farmer's Journal, Vol V, No 12, pp 1029, illustr 5 Belfast, 1925. 

The “Marshall'' flax-scutching machine is semi-automatic in action. 
Experience has shown that completely automatic machines are not satis- 
factory, as every kind of straw receives the same treatment. It is not 
possible to guarantee uniform straw, and to allow for this, the “ Mar- 
shall Scutcher although not requiring particular skill to operate, 
permits of varying treatment of the straw, and ensures a uniform product. 

The machine only requires one horse-power (B. HP.) to drive, and 
occupies a space of 4 ft. 3 in. by 2 ft. Ball bearings to shafts , lubrica- 
tors accessible while machine is running. 

The advantages claimed for the “ Marshall “ are . greater yield of 
flax from straw than by other methods ; larger output per man ; more 
uniformly scutched and better cleaned fibre, W. S. G. 
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195. Efficiency- Increasing Methods of Remuneration. 

Atkdino J)r. I/eistungssleigening bei TranvSportiirheiten im landwirtschaft- 
lichen 'Bettiehe. Deutsche l.audwiYtschafiliihe P}es$e, Year III, No. 21,13.247. 
Berlin, 1923. 

Th(‘ transport of large masses of goods which takes place year by yeai 
between field, farm ami station, should and could be cheapened and speeded 
up through the introduction not onl^^ of technical imxirovernents, but also 
of agricultural economic improvements, as for instance through a proper 
organisation of work and a suitable method of remuneration. The pos- 
sibilities in this direction the author illustrates by a number of practical 
examples taken from estates where efforts have been made to find the 
methods of organisation of work and of its remuneration best calculated 
to increase efficiency. 

The author points out next that the maiiagei has to determine in 
each separate case the true measure of efficiency’ This may be the 
means of transport, the vsize of w^eight of the transported object, or eveh the 
area of land corresponding to the quantity of goods moved each referred to a 
unit of time. He then evaluates each separate phase, which together consti- 
tute the whole process of transportation, reckoning in each case time, space, 
money and effort. This analysis is the basis of a proper organisation of work 
and method of remuneration. 

The transport work the aufhoi t‘ ats in the iollowing mannei tians- 
port of sugar-beet, digging and loading of ])otat(x?s, bringing in of gram, 
conveying of stable nianuie and comjiost coiu^cying. hbr the different 
phases of w'oik, e. g. digging, loading, con\ eying, unloading, .spreading, etc. 
different methods of 1 enmnci ation were used. The methods of reniunei ation 
used were by time, bv iiiece work, by gioup agi cement, by piemiiini, which 
was either simple 01 was rising b\ degrees By economy of time, su- 
pervision and labour, splendid lesullsw’eie achieved, without in any way 
imjiairing the (jiudity of the w^oik or injuring the interests of the worker 
The particulars are illustrated b> a numbei of examjffes. V K 

i<)(). Changes in Estate Values in Germany. 

RoThkkgkl Wekiie Veraiiderungen imWerte der kuidwirtscliaftlieheii Be- 
sitzungen siiid in Deutschland emgetreten llliistt le^te Landwirtschajthche 
Zetiung, Year XLV, No. 19, p 227. Berlin, 1925. 

The author attempts to establish the direction and the extent of the 
price variations which have taken place in the German estate market, and 
which are caused by the decrease of profits deiived from agriculture, b\ lire 
high interest on loans, by the high taxes and the general scarcity ol avail- 
able capital Moreover, the farmer must share his decreased profits with 
the creditor and the State thus involving a general rise in the cost of produc- 
tion. The well known '' vicious circle results : rise in price of products 
is followed by a decrease in consumption, which causes an ovei -supply. 
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followed by a fall in prices to meet the buying power of the poorest consumer. 
In these circumstances the farms which suffer most are, in ” the isolated 
State '' of Thunen, those of worst economic conditions, and in present-day 
Germany, the farms on poor soils. On individual farms this finds expression 
in the fact that outlying fields of poor soils become unprofitable. Hence 
the profits and consequently the value of the land fell by different amounts 
for different soils and it is impossible to establish for all types of estate a 
general percentage decrease. Such a general percentage decrease, which 
win be true for all practical purposes of valuation, can be derived from the 
'' valuation indices ’’ to be found in pre-war official price lists. They each 
refer to one hectare of farm, including buildings, stock and land, and include 
farms of all sizes and of all the different qualities of soil. Assuming, as we 
are justified in doing, that the values of buildings and stock have changed 
only slightly and subtracting their value from the total values of the farm, 
we get the value of the land. Hence in the last resort fluctuations in the 
values of estates are really fluctuations in the values of land. Wlien there 
is a fall in the total value of an estate, then the larger the proportion of 
that value which is represented by the value of the buildings and stock, 
the larger will be the percentage of decrease in the value of the land And 
this proportion of the total value is clearly relatively large for e.states 
with pour soils. In pre-war Germany such estates alw^ays showed, 
in contradiction to the ground rent theories of ThunEn and Ricardo, 
a surplus above that required for the interest on loans and the ex- 
penditure on labour, i. c. when the value per hectare of such farms 
was qoo marks, and the price of the buildings and stocks was taken as 
585 marks per hectare the value of the soil came to 315 marks per hectare. 
Nowadays, if such farms are cultivated at all, the piofit from them is 
negligible. In the case of rye and lupins this profit may even become ne- 
gative i. e. it does not suffice even for payment of the interest on loans. 
The fall in the income from farms with medium, good and best soils must 
have been equal to the income, before the war, from farms of the same 
size but on poor soils. The same is true of the value of land, and since we 
may assume that the costs of reconstruction of buildings and of replacing 
of stock are approximately the same as in pre-war times, the above 
statement is also true of the total value. From the total values of estates of 
all sizes and of small, medium, good and best land value, the author derives 
the net soil value ( = capitalised ground-rent) of estates of the pocresr 
soil class, which are now unprofitable, and then compares those values with 
the pre-war values and gets as a result the tableon p. 437. 

Despite certain possible and justified restrictions, the author believes 
in the usefulness of those figures, and next attempts to find out how far 
the prosjxirity and the readiness to buy of the German nation influences the 
estate market. Between the years 1896 and iqir, the wealth of Germany 
increased by 90 milliard marks by annually rising amounts. On the other 
hand its money wealth was to a large extent destroyed during the inflation 
period. That a considerable portion of that annually increasing wealth 
of the German nation was realised in agriculture is shown by the fact that 
parallel with this increase in wealth went a rise in the values and price of 



RURAL ECONOMICS 


437 


j Fauns paying land-tax on the basis ot net return 
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estates, which was vti\ consiclerdhle nick# cl Thus foi example ni Ikiisssra, 
in the case oi laniis oi aheve loo hectares, the rise in the ])eri()cl i8c)()-i9i4 
was about 123 % The height of this rise in values was reached after the 
introduction of the increased grain duties in 1905 with their eftects on 
agricultural profits The rise in prices as well as in the number of purchases 
was most marked for i. farms paying the lower rate of laud tax on the 
basis of their net returns, 2. coiisecpieuth , jirovinces with prevailing poor 
and medium soils (Kast Prussia) , 3 among these, the laiger sized farms. 
The rise in puces was cs]K(ialb u nked in the case ot tins lLiss of 
farms farnns with light seals which weit ])icvi()nsl\ in vtiy small 
demand Tins demand iiicuascd, fiom prospectir c buv eis with axaila- 
ble capital, as technical iinjiiovements, tsjiecuill} ai)]dicable to tins class 
ot l«iims, were nitioduced and tins iiiereaseJ demand allowed the juices 
to rise still higher Fiom these' e onsidei at ion also, the author eeinclude s 
tlKit, now that events have taken an opposite course, this class oi huiu 
will suffer the giexitest deeu<ise 111 value which is in comj>letc agieement 
wdth his first coiulusions \ K 

107. Farm Costing in Ireland. 

Ad VMS J M Jou}}iil oj D( pai tincnt < i Lands and icnllu} t , V(\ir 21, 
No. pp hihk's M), Dublin, 

Great progress has been made in experi mental work and research, 
but there is need foi enc]uir> on ee'onomic questions relative to pioduc- 
tion, maiketing and distribution of agricultural products. The basis 
of agricultural economics is cost of production and of distribution 

The production of farm commodities is subject to the law of dimin- 
ishing returns. Within certain limits, cost may be reduced by increas- 
ing output or by improving the means of production , the normal pro- 
ductivity of land cannot be economically forced when prices are low. 
A stage is reached when the chemist and the engineer fail to be of ser- 
vice to the producer and the difficulty is economic. 

It is of fundamental importance to the State to possess accurate 
economic data respecting cost of production and distribution of farm 

[l»T] 
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commodities, capital invested, production per unit of area, capital and 
labour, sizes of farms in relation to production, system of farming and 
relative production. 

Estimated costs are unsatisfactory and misleading; accurately re- 
corded data are essential. 

For the purpose of public evidence before an Agricultural Commission, 
the author compiled data from records and prepared tables of prices of 
farm requisites, wages, rates and items of farm expenditure for 1914, 1920 
and 1922, and similar tables of prices of live stock and farm produce. 
The figures are based on the cost of producing crops on 18 farms. 

No charge was made for interest on capital, or management. 

The cost of production and value of crop per acre is compared in 
tabular form for the above three years. It api^ears that the value of 
the 1922 barley and potato crops was less than the cost of production, 
except in the case of ver^^ high yields. The author draws attention to 
the fact that barley meal is equivalent to Indian maize meal for pig feed- 
ing, and that pig feeders who do not grow barley would be well advised 
to buy barley meal in preference to maize, when it is at, or under the 
price of maize meal. 

The cost of x^roduction of the milk from 204 cows ou 13 farms is given for 
1920, and the estimated costs for 1914 and 1922, including cost of delivery. 

The average price realised in 1920 for milk was is. 2d. jier gallon, 
and the cost practically ii d. iJer gallon; in 1922 price was nearly % d. 
per gallon less than cost of production. 

Food and labour constitute over 80 % of the cost of keeping a cow , 
the importance of maintaining a good average yield from a herd is em- 
phasised. There is no doubt that many cows in Ireland do not yield 
sufficient milk to pay for their keep. 

The author demonstrates this by figures from a farm A, on which 
the cows were graded and milk records kept, and farm B, where poor qua- 
lity cows formed the herd, and although the cost of keeping the cows 
was low, the cost per gallon of milk was very high. 

Cost of keep Average yield Cost ot production 

per cow 1020 of milk per cow per gallon 

£25~t(>- 8 ! 727 gciUoti- I 85(1 

^ • • £17-14-11 I ) I M.21I 

From the expendituie and receipts of the farms dealt with, index 
figures were ascertained for the given 3^ears 

1914 1920 1922 

Index of expenditure . . ..... loo 2^0 192 

Index of nceipls 25^ 147 

Thus the purchasing power of farm products, taking 1914 as a basis, 
increa^d about lo % in 1920, but fell 23 % in 1922. 

financial results on costed farms indicate that in 1922 the farmer 
barely received remuneration for his own labour at current rates, and 
nothing in his capacity as capitalist and manager. With the fall in 

C«”3 
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wages in 1923 he received remuneration for his labour at a reduced rate, 
and 10 % of the output as return for his capital and management. 

A sclieme for investigation of farm finances was put into operation 
in 1924, but results will not be available until the end of the accounting 
year on these farms. W. vS. G, 

198. Pre-War and Post-War Farm Costs of Wheat Production in the 

North American Spring Wheat Belt. 

Wheat Studies of thi hood KeseajcJi Institute, Stanford I"ni\ crsity, Ca- 
lifornia, Vol. I, No. and Suppknw'nt. Stanford, 1925. 

The Wheat Studies of the Food Research Institute sumiiiarise an 
extensive analysis of available data on farm costs of producing wheat 
in the spring-wheat belt of the United v^tates and Canada, under pre- 
war and post-war conditions. 

The spring-wheat belt of North America includes the States of Min- 
nesota, North Dakota. South Dakota and Montana, and the Canadian 
provinces of Manitoba, Saskatchew^an and Alberta. 

The procedure of th( studies has been to construct, on the basis of 
the Canadian investigations for 1911 and 1923, and the Thiited vStates 
investigations for 1909 and 1923, statistics of average yearly farm costs 
in each political sub-area of the spring-wheat region, for the periods 
1908-14 and 1921-24. Numerous estimates and approximations had 
to be made, but material resulted which is more significant for intensive 
comparative study than any other published data. The importance 
was brought out of the influence of yields on costs per acre and the ef- 
fect of summer fallowing on costs per acre. 

Identical principles of valuation were employed throughout for 
items which enter into total costs per acre, excluding land charges. These 
items were materials costs, and costs of man and horse labour , mate- 
rials were charged at cost. Labour charges w^ere calculated on the basis 
of current rates for similar labour in the respective areas. 

Farm costs of producing wheat may be expressed either per acre 
or per bushel, exclusive or inclusive of land charges. Costs per acre, 
excluding land charges, best reflect differences in technical conditions 
of wheat production. Costs per bushel including land charges are neces- 
sary in judging the relative ability of areas to produce cheaply. 

The factors causing variations and increases in costs are : prices of 
labour, prices of materials, yield pei acre, farm machinery and cultivation 
methods, summer fallowing, transportation facilities between farms and 
markets, and the practice of breaking new land. High yield affects 
costs per bushel in that it increases per acre costs of threshing and niarket- 
ing by increasing the quantities per are. Summer fallowing increases 
per acre costs because it necessitates extra cultivation and involves dou- 
ble charges for land. To break new land increases expense owing to 
the greater labour required for ploughing and cultivation, and fallowed 
land must be cultivated although it lies idle. The crop of wheat grown 
on fallowed land must be charged with two years' rent. The practice 
of following extensively is much adopted in Canada, but not in the 
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United States. No one knows exactly how much higher Canadian yields 
must be above American, in order that Canadian costs may be lower 
than American costs. An additional yield of five bushels per acre will 
certainly suffice, but one bushel certainly will not. 

A careful study of the data in these papers will show that summer 
fallowing is of such importance in its influence on costs that it serves largely 
to invalidate the current opinion that costs of wheat production are lower 
in the Canadian than in the American section of the springwheat belt. 

The calculation of land charges and their inclusion as costs, showed 
diminished differences in costs per bushel. Costs per bushel, excluding 
land charges, ranged from 81.5 cents in Saskatchewan to 97 7 cents in 
North Dakota ; but costs per bushel including land charges ranged onl^^ 
from $ I 08 to $ 1 20 in the same areas. 

The general impression that Canadian spring-wheat growers are 
able to produce at materially lower costs per bushel than American far- 
mers is not well founded. It appears that owing to the practice of sum- 
mer fallowing, the yield per acre in Canada must be about three or four 
bushels in excCvSS of American yield before costs per bushel are equalised 
in the two countries. For the period 1921-24, Canadian costs per bushel 
have been slightly lower than American 

To base a wheat tariff on differences between costs of production in 
Canada and the United States is neither scientific nor practical. It 
is not correct to assume that a normal or semi-permanent difference in 
production costs exists , yet such an assumption lies behind tin present 
duty of 42 cents 

Profits declined in all areas between the two periods, for costs rose 
faster than market prices. 

Variations in profits per acre of wheat do not measure prosperity^ 
in the spring- wheat belt satisfactorily Wheat was and is of unequal 
importance between any two areas, or between Canada and the United 
States, because other crops and live-stock were and are of unequal im- 
portance as sources of farm income. Conditions of tenure differ in dif- 
ferent areas ; low profits or losses are more of a menace to prosperity 
in an area where tenants or mortgaged farms are more numerous. To 
employ State averages may misrepresent the facts not only of profits, 
but of yields, market prices and costs as well. This misrepresentation 
cannot be avoided, so long as published statistical material is compiled 
upon the basis of political geography, rather than upon that of economic 
geography. 

Analysis of the best statistics obtainable on wheat in the spring- 
wheat belt throws little light upon fundamental economic problems. 
Cost statistics, particularly those applicable to crops whose yield is 
variable, are exceedingly unstable. The most significant aspect of cost 
statistics is that they sum up and reflect changes in the conditions of 
agricultural production. Their value in diagnosing agricultural prospe- 
rity, or in providing a sound basis for price-regulating legislation, direct 
ox indirect, is slight. 

In the case of the United States maintenance of an export surplus 
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of wheat cannot properly be urged on the ground of insurance against 
famine or even serious food shortage Such danger is negligible even 
with a world shortage, considering food resources of the country, pos- 
sibilities of substitution, transport facilities, and the strong economic 
position of the country In short, any export surplus of wheat is by no 
means indisjiensable to the United States, 

No tariff policy has yet been formulated that will protect agricultural 
or industrial enterprises from the icadjustments necessary after a pe- 
riod of over-expamion or from losses incidental to such readiustments 

W vS G 

ic)9 The Returns fron Sugar-Beet Growing in Germany and Czecho- 
slovakia. 

I. Garcke, Die Kosten des Anbaues der Zuckerruben. lllustrierie LandwtU- 
schafthche Zeitung, Year XL V, No. 23, p. 273. Berlin, 1925. 

II Umlauf Rultru: und Rentabilitat der Zuckerrube Landwirischajth- 
che Fachpresse fw die 1 schechosluuakei. Year III, No 13, pp. 113-314. 
Tetschen, 1925 

I The authoi attempts to determine the present limits of piofits from 
sugarbeet cultivation in Germane He staits from the following data 
wages ]>er man per da} 3 50 marks horse per workda} 4 00 inks , one 
quintal stable manure o 80 marks, one quintal beets 4 00 mark, one quin- 
tal beet tops foi sour fodder 2 00 marks, one quintal dried slices 1000 
marks, - crop per hectare 3000 qiriitals of beets, 240 cpimtals of clean 
beet (20 loss), 150 quintals beet top** and lea\es and 105 quintals of 
ensilage (30 loss) 

The calculation of the t\j>enditnre per hectare is as follows 

(1) Autunm cultnations Ueai mg land 13 20 mk , 300 

quintals stable mamiie utilised 60 144 00 mk , loading 

18 ()C>, cartage 59 00 mk , spreading 4 80 mk , deep plou 
ghing 72 00 mk .... . 

(2) Sl)ring work * Cleaning, spreading artificial fertil 

isers, digging, harrownng, rolling, sowing, further roUing 
and harrowing, 60 00 mk , 2 qs ainmomum sulphate dur- 
ing tilhng and 2 qs sodium nitrate as a top dressing, qb 00 
mk , 4 qs superphosphate, 34 00 mk , 2 qs 40 % potash 
15.00 mk • . • 

Total . . 

(3) Cultivation work Three hand and two ma- 
chine hoes, working separately and together ... 

(4) Harvesting Digging 72 00, loading and unload- 

ing 8 pfennings per quintal, 24 00 mk , caitage of beets and 
leaves 92.00 mks 

(5) General costs Rent 120 00 nik per hectare, In- 
terest on capital 80 00 mk , taxes and rates 48 00 mk , 

general costs 12 00 mk 

Total expenditure per hectare ... 108 ^ 40 mk 


321 60 mk. 

205 00 mk 
526 60 mk. 

188 00 mk 

188 80 mk 

260 00 mk 
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Returns : 

240 quintals clean beets at 4 mk 960.00 mk. 

105 quintals ensilage at 2 mk 210.00 mk. 

12 quintals 5 % dried slices at 10 mk . . . 120.00 mk. 


Total return per hectare . . . 1290 00 mk. 

Tlieie IS thus a net gam of 20660 mk per hectare If the price 
obtained for beets falls, however, to 3 marks jxir quintal for the same crop, 

TabIlK II - Profits of bugar-heet compared with other crops at Sokol, 
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instead of a gain tliere is a loss of 33.40 ink. and the limit of profitability 
is for a tiiiiiiniuiii yield of 320 quintals clean beets per lieetare. This 
yield can be obtained with the given inaniiriiig and favourable Wf'alher 
conditions. When, however, the price falls below 3 marks per (luintal 
for beets, the crop becomes unprofitable. 

In Czechoslovakia sugar-beet cultivation is only ]>rofita])le in those 
})arts of the country where with hea\w manuring and very careful attention 
to all field cultivation (subsoiling etc.), rolling, hoeing and harvesting, the 
yield should l^e quintals jicr hectare. If yields are smaller, mos+ other 

cultivated crops would give better profits. Where such yields are not ob- 
tained and where unprofitable sugar-beet cultivation is carried out only on 
account of rotation of crops, the author advises a change to other industrial 
crops. This is also recommended from an agricultural political point 
of view. Since ^3 fhe sugar must be ex:}K)rted, the sugar trusts de])ress 
the ])ric(‘ of the sugar so much that, <‘veii with, a yield of 270 quintals ])er 
hectare, tlie beet cultivatoi already shows a loss. The author .suggests a 
close combination of all sugar-beet cultivators, and shows in the preceding 
t.ible the ] unfit ot sagar-h(‘et cultivation, as com])ared witli the most 
important croj)s and especially with the lecoiiimeiided commeicial plants 
(s -t page 442). V. Iv. 
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[^lant Products. 

an >. The Glassification of Cereals in Roumania. 

loNKSCU Srsr.sTi, I'r v^tandanlizarea di Clasifiearcci eerealelor. i'lata 
Ai^}!cola, Year XVT, Xo /. pp Ihu'harc.sl , 13 January 

The author examines the ])roposai of the Roumaiiiau Govemment re- 
garding the introduction of an enactment defining types of cereals and 
making a classification of crops. The author emphasises the importance 
of this measure and points out the drawbacks of the present condition of 
affairs, illustrating the difficulties arising from the subdivision of agricultural 
production due to agrarian reform, the consequent variet)" of the products 
and absence of any uniform stocks, of installation for gradmgor storage, of 
means of transport, etc., and consequently, the impossibility of obtaining 
credit on the crop and of arranging for sale at the right time. 

These difficulties could be removed by the provision of warehouses, 
the defining of types and compulsory grading, wliicli would also influence 
cultivation, since the price being based on quality, the farmer would tend 
towards the production of superior crops. 

The author reviews what has already been done by the Roumanian 
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Govenament in this field since 1897 and gives fundamental suggestions for 
the regulations for the grading and storage of cereals including : 

(1) Clear definition of the objects proposed by the system of defin- 
ing types and comjnilsory grading, first in the ports of exportation and then 
in the interior, according, as the present defective warehousing system is 
completed. 

(2) Constitution of an Association representing all interests — pro- 
ducers, dealers, banks and co-operative swiaties — with national capital 
for the construction and working of the warehouses. This Association 
should be a private corporation with partnership of the State, in confor- 
mity with commercial law. 

(3) The grading should be effected by comiK'tent agents of the State 
ai)pointed for the purpose, and special bodies and associations , Chambers 
of Agriculture, Agricultural Syndicats, etc. should cooj)crate in the defini- 
tion of t^’pc's and in the creation of the organisation for classification and 
grading. 

Transactions should only be done on the basis of certificates issued by 
the warehouse management, indicating the class to which the produce 
belongs and the quantity released. 

The said certificate would form the " wan ant ” or storage receipt and 
could be discounted at the National Bank or other banking institutions, 
to facilitate ciedit, and the law should recognise its character as a nego- 
tiable document. 

This enactment does not constitute a monopoly of cereab, since tiade 
remains xjerfectly free, but it facilitates trade by making known tlie grades of 
ing known the grades of Roumanian cereals intended for exportation, gra- 
des which will be guaranteed by the State and which will Ix^nefit b>' this 
measure ; moreover, the confidence of the Exchange will be increased and 
as an immediate consequence, the present fluctuating jniceb will lie stabil- 
ised at a higher level. W. E. 

201. The Treatment [of Flour with Chlorine Gas and by the “ Golo ” 

Process. 

Netjjvlan'N M P and Kapming II (Institut f B^ckerei der Pi eussischen 
Versiiclis- uiid P'orschungsiinstalt f (letreideverarheitung iind Pu tterveredluiig). 
Die Beliandlung der Getreidcmtdile mit Chlorgas und das sogenannle Golo- 
Verfaluen zur Vei besserimg dei Melile Landwn iMhafthcJit Jahbuchc} , 
Vol LXI. No. K, pp ^05-31 (> Berlin, 

Among the measures suggested in recent years for the improvement 
of flour is that of treatment with chlorine gas, introduced about thirty years 
ago. The bleaching which results is due to the oxidation of the yellow 
colouring matter which is found in the fats of the flour. This method 
however, is not common because it has certain drawbacks. It has now 
been replaced by the “ Golo process in which 0.5-1. 5 % of nitrosyl chlo- 
ride is added to the Chlorine gas. The gaseous mixture to which is added 
a certain amount of air is passed into a receiver containing the flour which 
is constantly shaken and thus in a short time comes into close contact with 
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the gas. The flour rapidly absorbs the gas ; in concentrations of 0.015-0.02 
which are considered normal, the flour retains no odour, nor can any 
traces of hydrochloric acid or of nitrous acid be found. Under the in- 
fluence of the gas, the swelling capacity of the colloidal substance of the 
flour, especially of the albumen, increases. A greater capacity for water 
results and therefore a greater quantity of dough, which is more tenacious, 
softer and more susceptible of increase in volume during the process of 
bread-making. 

This action is due to increased acidity in the flour, both of measur- 
able acid and of hydrogeu-iou concentration. With it also increases the 
solubility of the nitrogenous substances , if however these two factors 
increase beyond a certain ]>oint, as happens especially with soft wheats, 
the gas may Imve no effect or it may even have a negativ^e effect, as is the 
case when the action is too prolonged. The gas has no effect either on the 
keeping qualities of the flour or on the activity of the enzymes of the flour. 
Complete bleaching of the flour will result, if the treatment is properly car- 
ried out, and the yellowish colour will disappear ; if on the other hand the 
quantity of gas is excessive the flour may take a greyish tone. 

The aciic)ii of the gas depends mainly on the accurate carrying Out 
of the treatment , which may be cousiderea as luirmless 011 account of the 
very stnall (puuitity of gas used and the cleanly manner in which the 
process must be })ei formed. A. F. 

202, Preservation of Silage. 

Kocn L., CouS'.Tveeren van veovoeder door inkuilen. — Algemeem Land- 
bouwwtckblad voor Nedevhuid^cfi hidu, p, i. Baandoeng, 1924. 

After the forage has been in the silo for four to five months, the loss is 
10 %. The carbo-hydrates undergo a great diminution : on the other hand 
the fat content is greater, probably because the bacteria transform the carbo- 
hydrates into fats. The results are similar to those obtained in America. 

A. F. 

203. Industrialisation and Commercialisation of Fruit Growing in 

Roumania. 

STKt'ANKSCU D Iv “ IiidustrLilizarea si coiiierehilizarea fructelor " 
Agnculiurei, Year 5, II Series. Vol IV. No. 10-12 October-Ueceuiber, 
Buchaicst, 192 

The author points out how, in spite of the good climatic conditions 
throughout the country, fruit-growing, on account of unscientific methods, 
leaves much to be desired. 

There are in Roumania about 100 million fruit-t)earing trees of which 
about three-fourths arc plum trees, but the distribution in the districts 
of the species is very unequal. Thus in the old Kingdom, out of 47 
miUion fruit-bearing trees, 42 millions are plum-trees. 

The mountainous districts (Muscol, Prahova, Argos and Dambovita) 
have each about 6 million plum-trees, while the Dobruja and Southern 
Bessarabia have scarcely any. 
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The pkim-tree represents 90 % of the fruit trees of the Old King- 
dom, 65 % in Transylvania, 32 % in Bucovina and 6.1 % in Bessarabia, 

Fruit-growing suffers principally from the climatic conditions, from 
fungoid diseases, parasites, etc., to which are added the damage caused by 
complete want of care and of scientific methods of picking, transport, and 
storage of the fruit. 

A quite insufiicient use of orchard products is made in Roumania and 
the complete absence of industrial and trade organisation is a source of great 
loss. The value of the annual fruit production of Roumania exceeds 2 
thousand million Lei, 

The author mentions the various uses of such potential wealth the 
manufacturing of jam and dried fruit from the plums, introduction of va- 
rious fruit wines, sparkling table wines, preparation of syrups and drying of 
fruits and vegetables. 

The export of these fruits in the above-mentioned forms would assure 
an income of hundreds of millions of Lei to tlu* country^ 

As regards utilisation of the products of Roumanian orchards, in the 
majority of cases, evSpecialty in the Old Kingdom, the plums are made into 
“ tuica by a process of distillation. This is a not very wholesome bevei- 
age widely used by all social classes of the country as an apeiient and 
common beverage, but not exported as it is not liked in foreign countries. 

64 million jdum trees ydeld a gross output of 64 thousand trucks of 
fresh plums, or the equivalent of 18-20 thousand trucks of dried or pre- 
served plums, if one quarter only be used for industrial purposes other tlian the 
manufature of tuica there would be about 4-5 thousand trucks of dried 
plums or jam for consumption or exportation. Considering only the pro- 
duction of () Departments, with approximately a total of 41, 1 07, 26() plum- 
trees, and allotting only one quarter of their output for industrial pur- 
poses, 3-4 thousand trucks of dried plums and jam could be obtained 
having a value of 400 million Lei (at 10 Lei j)er kg. of dried plums). 
Half the quantity might be made into dried j>hims and the other half 
into jam. The work would occuj^y about 4 thousand Bosnian ovens for 
a month, and perhaps an equal number of boilers for the jam. 

The author alludes to the exportation of fruit from Roumania to Aus- 
tria and Germany^ in the years 1913-1914-1915, which reached an average 
of 285 trucks a year. 

For Bessarabia alone, taking the average of the ten years 1901-1910, 
2000 trucks of fruit were exported. As in 1915 the production of Bessa- 
rabia was 8723 trucks of fruit, one-quarter of the output of fruit from this 
Province might have been exported. 

The markets for dried plums of superior quality would be . — Russia 
in the east ; Germany, Austria, Belgium and England in the w'est. The 
industrialisation of fruit-growing has for some years occupied the attention 
of the Ministry of Industry and Commerce and that of Agriculture and 
Domains in Roumania. In about 4 years (1909-1912) with Government 
assistance, 500 ovens of the Bosnian system were constructed ; 2000 ovens 
were made during the occupation. Vaiious tanks were made since 1910 
at Pucioasa (Dambovitza) and Rusavat (Buzen) as well as two large 
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factories, one at Golesti-Badi (Muscel) and the other at Istritza (Buzen), 
each with a capacity for sterilising about 2000 kg. of dried plums 111 24 
hours. The preserved fruit industry is meanwhile in full progress in the 
country, gradually eliminating similar foreign products from the market. 

In order to be in a position to organise the production and sale of fruit 
with the object of its commercialisation the author proposes . -- 

(1) Detailed research on the soil and climate, of the cultivation of 
each species and variety of fruit, as well as their correct cultivation, ])ick- 
ing at a suitable moment, suitable packing methods, establishing for this 
purpose schools, exhibitions, com j>etit ions, conferences and publications. 

(2) Gradual change of the present destination of fruit i:)rocjucts, 
especially idums, with industrialisation, adopting the improved l^osnian 
oven, an oven capable of dealing with about 5000 kg. in a season. 

(3) Careful preparation of the goods, superintendence and control 
of markets, establishment of contacts by means of Chambers of Com- 
tion of local consumption bv supplying hospitals, prisons, etc. 

(4) vStatc cooperative aid for the construction of ovens, creating 
for the present tw'o centres t>f production — Golesti and Istritza ■ — where 
the two factories might pre])are (by sterilisation) 70 trucks of plums for 
exportation. 

(5) Construction of nursciy plantations, piopagaiida work with 
sjjccialised schools of fruit-growing, conicrences and showb. 

(6) I/istly, formation of a competent directing stah under a vSpecial 
Directorate of Kniit-grow'ing to be cit at«-d in the Ministry of Agriculture. 

S. D 


Drying of Apricots. 

t>m^S()WSivV A ( onLnufcial JiulUini, Vol f. No S, ])]> ioo-uS Jtni 
Salem, 

The author gives the chemical composition and nutritive value of 
dried apricots, and the advantages to be gained by drying the fruit. 

The method of drying apricots, is described as follows ; — The fruit 
is picked when ripe, as green fruit produces a tasteless pioduct, and is 
then cut in halves, spread on trays and taken to the sulphuiiug house. 

The fruit is sulphured for the following reasons : Sulphurous acid 
deoxidises colouring matter and prevents darkening and the decom- 
position of nitrogenous compounds. Spores are destroyed, which checks 
putrification and fermentation, also, the eggs of insects are destroyed, 
and the fruit is made secure from insect attaek. 

Sulphiiring also ru2)tures and enlarges the cells of the Iriiit, makes 
the texture more porous and hastens drying. The length of time re- 
(juired for sul2)huring varies with the fruit, the draught and the quality 
of suli^hur. The time taken is usually about 2 hours, and about 5 lb. 
of sulphur per ton of fruit is employed. 

After sulphuring the fruit is dried in the sun ; the time required de- 
pends on various factors, but generally after 4 days the apricots are 
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three-fourths dry, when the trays are stacked and the drying is finished 
in the shade. 

When dry the fruit is put in bins and sweated, which equalises the 
moisture, makes the apricots less brittle and the product more pala- 
table. 

After sweating, the fruit is sent to the packing house where it is 
usually re-sulphured, graded and packed in wooden boxes for market. 

Mention is made of the limiting factors to apricot growing in Pales- 
tine, e. g., cold winds and rain at time of blossoming and the Fruit Fly 
{Ceratitis capitata), which all cause serious damage, and the prevalence of 
Gummosis. W. S. G. 


205. The I Fungicidal Action of Sodium Fluosilicate and Hydrofluo- 

silicic Acid in the Coagulation of Rubber. 

Lambert A. Archives des Fnstituts Pasteur d'lndochine, No. i, pp. 57- 
64. Saigon, 1925* 

Hydrofiaosilicic acid and fluosilicate of soda have been recommended 
as coagulants in a patent taken by the Rubber Growers' Association in the 
name of Mr. Edwards. 

The advantage claimed lies in the fungicidal acti(')n of the new coag- 
ulant which would prevent the formation of mildews on the surface of 
the rubber during the process of drying which depreciate ^he market 
value of the rubber. 

The writer purposed to investigate the fungicidal action of these 
coagulants, the yield of washed rubber, the chemical conipc'isilion and the 
mechanical proj^erties 'of the rubber obtained. 

The mildews which grow on rubber are of the Aspergillus and Penicil- 
hum type. 

The optima conditions for mildew development are a slight acidity 
in the medium, a temperature near 32^-34^0. and a suitable hygro- 
metric condition. In dry air growth is slower than in moist air. 

It should be noted that rubber, always slightly acid after coagulation 
in an acetic medium, kept in a surrounding temperature of about 30^C. 
in an insufficiently ventilated drying .shed where the hygrometric condi- 
tion is marked, is in a condition favourable to the development of spores 
by which it may be infected. 

From the investigation made by the author the following cc^iiclusions 
may be drawn : — 

(i) In the conditions of the experiment, the fungicidal action of 
hydrofiuosilicic acid and of fluosilicate of soda has not been sufficient to 
prevent completely the growth of mildews. However, development and 
fructification have been very much retarded. It is therefore possible that 
in a drying shed where the moisture conditions are less favourable this delay 
may allow of drying the rubber to the point that the development of 
mildews would no longer be |>ossible. 
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(2) The fungicidal action of fluosilicate of soda proved superior to 
that of fiuosilicic acid. 

(3) Coagulation by fluosilicate of soda in suspension in water is 
better than that obtained by the salt in j^owder. In the latter case the 
latex should be ])oure(l on the powder and not the i)owder into the latex. 

(4) The chemical coin]>osition of the two samples of rubber is 
much the same. It is scarcely possible to find any difference except a 
shght increase of ash and a deciease of resins in the sample coagulated with 
the fluosilicate. 

(5) Coagulation wdth fluosilicate of soda is deficient, compared 
with tliat with acetic acid. 

(6) The characteristic coefficients cf each rubber, with optimum 
vulcanisation, are ies]X‘c 1 ively 105 for the sample coagulated with acetic 
acid and 0.91 for the sample coagulated with fluosilicate of soda The 
latter is only worth 8b 8 of the sami>lc coagulated with acetic acid 

(7) The cliaracteiistic coefficii-nts after kc'cping are respectively, 
o.b(> for the sam])le coagulated with acetic acid and 0.45 for the sample 
coagulated walk the fluosilicate After keeping, the latter is not worth 
more th<in by.h ol the samjfle coagukited with acetic acid. 

P. C 

[Cof}CspondL’ni fof J ndo-Chiiia) 

Animal Products, 

2,0b* The Constitution of the Fatly Globules of Milk. 

Atti ]M (K vSciiola sup di Agncoltiira di Poitici) Ricerche 
fi.sico-clumiclie sulla costitn/aoiie dell in\ohic!o del glo))iili giassi del latte 
Aniiah dtlla it S, uola \itptith dt icolLiu a in Poiiui, Ser 11, Vol XIX. 
])p J-2 U bi]>l IVirtiei, 

The various hy])o1 lueses regaiding the constitution of Hie fatty glob- 
nles of milk ap]iear to have tittle coirespon deuce with the leal facts, 
especially as they do ntfl exjd.iiii tlie o>>served jilieiioinena, or are even 
ill coiitiadiction with them, 'i'ho author jiuts foiwaid a iicw' hypothesis 
based on the formation round the globules of a thin layer of calcium soajis 
(soaps of the vaiious acids coiilamedin bullei and especially insoluble soaps 
of the higher series of fatty acids). 

This mixture of soajis, besides remaining attached to tlie globules 
themselves, nas the property of fixing tlie suspended and colloidal particles 
contained in the milk (insoluble pliosphates, casein;, forming a complex 
viscous, heavy com]>ouud which envelops the fatty globules and keeps 
them in an almost stable ennilsion. 

By means of this hypothesis are explained :~ 

(1) The considerable density of the globules covered with calcium 
soap and the difficulty in rising of cream. 

(2) The fact tliat, with any chemical and physical treatment capable 
of displacing the calcium and, consequently of decomposing the calcium 
soap, the rising of the cream and all the phenomena which are obser\^ed in 
making butter take place at once. On the other hand, treatment with 
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agents incapaole of causing the decomposition of the calcium soap retards 
and renders incomplete the formation of butter. 

(3) The tact that the formation of butter is easier with acidified 
cream (lactic acid which decomposes the calcium soap) and more difficult 
witu sweet separated cream, ijrecisely on account of the resistance which 
the soapy coveiing offers to the formation of butter. A. F. 

207. A New Method of Distinguishing Fresh from Boiled Milk. 

Heckma F (Rijkslaiidbouwproefslation Hoorn). Fen nieuwe methode ter 
onderscheiding van ran we en verhitte melk. Verslagcnv an Landbonwkundige 
onderzoekingen der R'ljkslandbouwprocj station ^ No XXIX, pp. 49-60, The 
Hague, 1924. 

To 5 cc. of milk, previously filtered through cotton, is added 5 cc. 
of a o. 1-0.2 solution of try panblue in distilled water, or better, in 
physiological solution. The mixture is placed in a tube of the separator, 
the lower part of the tube being capillary (for example, Trominsdorff’s 
tube). It is left at room temperature for 10 minutes and then rotated 
for 20 minutes. The cream and the skim milk are poured off and the 
small amount of liquid remaining above the sediment is withdrawn by 
means of a capillary pipette. The sediment is then thoroughly mixed 
with a capillary pipette. One or two drops of the sediment are taken 
(always the same quantity) and examined under the microscope, taking 
care to spread the matter evenly between the object-glass and the cover- 
glass. The sediment is examined with a dry lens, and the number of 
stained and unstained cells, the intensity of the staining and the number 
ot cells forming the average for 25 squares should be noted. 

Care should be taken not to mistake the cells for small drops of fat or 
scum membrane. 

The following results are obtainable i — 

(1) Fresh milk. Only unstained cells (relatively large) are seen. 

(2j vStrongly heated milk (10' at yo^C. ; 2' to 3' at 8o^“90'‘C. ; 1' to 2' 
at 100^ C.). A great numbei of deeply stained cells are seen, while uns- 
tained ana slightly stained cells are absent. 

(3) Milk heated to a low temperature (10' to 30' at Go^). A fair 
number of slightly stained cells 

(4) Mixture of fresh and strongly heated milk. Side by side with 
deeply stained cells other unstained cells are seen. 

TJiis method also holds good if formalin or bichromate of potassium 
has been added to the milk, in which cases Storch’s and RoTHEnKUSSER’S 
reactions (enzyme tests) give no indications. A. F. 

208. Cold Storage of Eggs. 

Morant T. and Pique J. Cold Storage and Produce Review, Year 28, 
Vol. XXVIII, No. 32, pp. 9-11, 2 fig. Fondon, 1925. 

Results of researches on the cold storage of eggs, made at the Fow 
Temperature Research Station, Cambridge, for the Food Investigation 
Board of the Department of Scientifi.c and Industrial Research. 
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(1) Only very fresh, clean eggs, wliich have not been subjected to a 
temperature of more than I5.5«C (bo^F.) should be used for cold storage, 
since at zi^C. (70f>F.) a visible development takes place in the egg ; even 
at l6.l^C. (6i<^F.) embryonic modifications are produced, 

(2) The storage tem])erature should in practice be maintained 
between o^ C. and + o.5^C. (32Pto 33^* F.). 

(3) avoid as far as possible loss of weight, the degree of humidity 
should be kept constant at 80 ^ 3 ) and the temperature at o^’ C. 

(4) To avoid “ storage taste '' the eggs should be placed on metal 

plates, or plates rendered impermeable and not suscexitible of absorbing 
odours. p. D. 


PFANT DISKASKS AND PESTS. 

Non-parasiti c Diseases . 

2(H). Manganese Treatment for the “ Dorrflecken ” Disease of Oats 

(Moor Colonial Disease). 

HiLTNr:K F. Die 1 )brtlleekeiikrankheil des Hafers und ihre llcilung durch 
Maiigan. Das Kohlensauiv-Miii<‘raLstoli-Gesetz, cin Beil rag zur Physiologic 
dar nichtparasitaren Fflaiizeiikraiikheiten. Landwirtschaftliche Jahrbuclicr, 
Vol. lyX, part o, pp. (>8 o-7(h). Berlin, J024. 

The “ Dr^rrilecken ” disease is known as a non-parasitic disease of oats 
and under certain ciicumstances also of other plants. It is found es])e- 
cially among plants gnnviiig on sandy .soils and on moors, and has the 
following course; aftei the seed has germinated in the normal manner the 
plants change colour slightly, tlicn on the leaves api)ear red-boidered 
spots from which the chlorophyll disappears ; finally the leaves gradually 
dry up from the base of the stalk to the tip. Scniietimcs the disease 
stops after a time, but oftener llie plant perishes. Many attempts at 
explaining its cause can be found in the literature, among the causes sug- 
gested being both acidity and alkalinity, nitrite forming bacteria, hme and 
many others. Nobody, howc\'er, suspected the physiological ])roccsscs oc- 
curring in the plant. 

In manganese sulphate Hi^dk; found a very efficient weapon for con- 
trolling the disease, but no final and satisfactory explanation for its action 
was so far given. 

The author tried to investigate the relation between the factors 
conditioning the disease and the curative action of the manganese and to 
explain satisfactorily the cause of the disease. For this purpose he 
investigated a large number of oat cultures in water and in the open 
field, and the following are the results obtained. 
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Experiments in water. The ** Dorrflecken disease is not connected 
with the soil, for it may even occur in purely mineral solutions. The se- 
verity of the attack is largely influenced by the form of the nitrogen given 
to the plant. Yellow oats and “ Fichtelgebirge ” oats respond quite differ- 
ently to the disease. Mn02 has the same ])rcven1ive influence as MnSO^, 
but only in the scries of experiments with KNO, wx*re negative results 
obtained. The disease is not confined to alkaline reacting bodies, for it 
may be even found in decidedly acid solutions (solutions of (NHJ3SO4) 
and is then also curable by MuSO^. The presence of a nitrite in the solu- 
tion may lead to the disease — and hence iwS appearance on moor soils 
with a lime fertiliser — but this is not the only condition favouring the 
appearance of the disease The disease appears even in tlie comj)lete 
absence of calcium bicarbonate, and hence the ex])lanation of the beneficial 
action of the manganese as being due to its action on the former or on the 
alkaline humus matter is certainly insufficient. Similar to manganese 
sult)hate is the action of many other majiganese compounds c. g. manga- 
nese chloride, manganese dioxide, manganese caibcmate and even manga- 
nese mud. Idnally these experiments in water proved that optbnum limit 
in the case of oats is not yet reached, even with 0.5 gm. MnSO^ in 
600 cc. of water. 

The pot experiments proved that the action of the manganese was more 
beneficial the stronger the hold the disease had previously on the soil investi- 
gated. Its action was greatest on alkaline garden soils which were manured 
with KNOj and the result was a surplus yield of 91 %. We are justified in 
stating that all plants which growing on calcareous soil suffer from nutritive 
disturbances are manganese-requiring plants, and one of the ex]:)eriment 
showed that every 5 gm. of MnO^,, in the first year, had a n]ore beneficial 
influence on the crop yi<jld than 2 gm. MnSO^ on 6 kg. of soil with an 
especially high Ca and Mg carbonate content. The beneficial action of the 
MnSO^ was also noticeable in following years to the same extent. The same 
beneficial action was also noticed in the case of another plant disease, which 
may be ascrilx?d to nutritive disturbances, and in which the lower leaves 
withered gradually from the tip towards the ba.se. On application of a 
manganese treatment new leaves appeared. It was further found that 
manganese cannot be substituted by other reagents which perhaps assist 
oxidation in the soil. The disease appeared less frequently in soils with 
a purely organic manure than in soils having a purely acid manure, and 
hence the action of the manganese in the first case was weaker. The eSect 
of various nitrogenous manures, which was investigated in the former 
scries of exjDeriments was again examined and it was found that sodium 
nitrate, crude calcium cyanamide were injurious and somewhat less the 
physiologically acid ammonium sulphate, while the neutral (NH4)jS04. 
NaNO^ acted as a preventive. The most injurious, however was 1 ^ 0 ^ 
whose nitrogen is only assimilated in the presence of manganese which 
itself prevents the appearance of the disease. The same was noticed in 
the series \sithout nitrogen, with the limitation, however, that in these 
cases the sulphate acted much better than the chloride. In the case 
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of KNO3 manure the beneficial action of the manganese found expression 
in a much greater grain yield. It may be inferred from this that 
the action of the manganese is catalytic in that it assists in either the 
nitrate reduction or nitrite oxidation or may be in the albuminoid syn- 
theses, by supplying rapidly the necessaiy bodies, whose absence niay 
cause the above mentioned nitrogen transformations to stop at injurious 
intermediate stages. It is probable that these inert and lacking substances 
are carbohydrates on whose diastatic changes manganese exerts abuicficial 
influence. With nitrogenous manures another two different observations 
were made ; (i) that the crops receiving crude calcium cyanamide in the 
absence of manganese were very poor, while in the iiresence of manganese 
they exceeded those obtained even with (NH4)^vS04. NaN03 manganese, 
and (2) tliat the jiuisonous action of guanadine nitrate was completely 
stopped by manganese. Also calcium, magnesium and potassium vSalts as 
well as ])hosphatic manures were investigated. In distinction to the ex- 
peiiments in water cultures it was found that on alkaline garden-soil KCl 
acted us a preventive, while potassium silicate, mono- di- and tricalcium 
phos])hates increased the liability of the plant to the disease, but this is to 
be expected, since tliey iiici eased the physiological alkalinity of the garden 
soil. Magnesium suljihale leacted favorably in distinction to the carbo- 
nate, CaCL acted as a preventive, CallPO^ diminished the danger of 
Dorrflecken ” formation Iiiteiestiiig was the observation that a 14 cm. 
thick layer of lime under i j cm. of garden soil jire vented the ap])earance 
of the disease, another ])roof that mdthei luiic itself, nor an alkaline 
reaction by itself, can he considered as sufiicient cause for tlie appearance 
of tile disease, hhoni aniong the ]>hos]>hatic manures Rhenania-jflios- 
phate w'as the most ])oisouous, although even in llie jiresence of super- 
I)hosphatc, crude ])hosphate 01 basic slag the disease appeared and 
usually in tw^o phases. Tbe manganese acted beneficially in each 
case, most in the case of Rhenania phosphate, least in the case of 
super])hos])liate. 

The open field experiments wTre primarily qualitath'e experiments, 
and they jiroved that the degiadation piocesses and the greater liability 
to the “ 1 hr flee ken disease, which is noticed in the case of mountain 
varieties of oats when glowai in other suitable places, is liansferred also 
to the seed . The action of the manganese depended to a huge extent on the 
dilTerent enviromueutal influences extended on the plant. The liability 
to the disease is also conditioned by all the influences exeiled on the 
development of the seed. 

The question whether the action of the manganese is due to its in- 
fluencing the processes taking place inside the plant or in the soil, was 
answered by the following experiment. A plant grown in a nutrient solu- 
tion containing manganese sul]>hate w’as transferred to a soil from 
wliich manganese was completely absent and 3’et showed no signs of acquir- 
ing the disease. This shows unmistakably that the manganese has some 
influence 011 the procesvses taking ])lace inside the plant. In the above 
experiment the manganese must have reached the leaves of the plant in 
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the early stages and remained there. The same beneficial resnlts were 
aciiieved on painting the “ Dorrflecken '' leaves with manganese sulphate 
solution, especially if KeSO^ was supplied at the same time. 

In the diseased leaves the internal processes were found to have 
a considerable increase in the peroxydase content, while in the case of 
healthy leaves a preponderating amount of catalase was found. In the 
latter a peroxydase fever could be artificially produced by manganese. 
In view of this it is reasonable to assume that in the case of formation of 
injurious substances these are immediately oxidised. These injurious 
substances are formed readiest in the so-called " second youth stage of 
oats, between the stages of stemming '' and “ shooting forth and in 
this stage the formation of the very strong secondary roots takes place. 
Because of this the plant has soon available about ten times the mass of 
roots of either wheat or rye, and is capable therefore of withdrawing from 
the soil nearly double the amount of nitrogen as is withdrawn for example 
by barley, and in this way it can store up, already in the first four weeks, 
10 % of its dry weight and about 25 % of its final ash weight. If this 
is so, the equihbrium between root and leaf nourishment is easily disturbed, 
which is followed by the formation of injurious substances in the leaves 
The deficiency of nutrient salts in young plants, accelerates flowering 
and prevents the appearance of the disease. The same thing might be 
observed in young plants if they were supplied with carbonic acid 
which could absolutely replace manganese in its action. Hence tlie fact, 
actually observed, that all climatic influences wliich increase assimilation 
(Hght, COj) cause a diminution in the Hability to the disease and the action 
of manganese and vice versa, and also that increased traiLSpiration, with 
an accompanying increased supply of soil nourishment, if not followed by 
increased CO^-assimilation leads to a readier appearance of the disease and 
increased action of manganese. Balts reacting on the leaves which, on 
account of a shortage of carbohydrates, cannot be used up, begin to act as 
obstructing substonces in the generative stage of oats, and lead to the 
appearance of the disease, while all causes winch accelerate the flowering 
and among them a carbohydrate excess, lead to the disappearance ol the 
disease. 

The beneficent action of the manganese the author explains by as- 
suming “ that its presence causes an increased CO^-assimilation. His 
conclusion he embodies in the following '‘carbonic acid mineral matter 
law" : " If the plant is to attain the best health and if no disturbance is to 
take place in the equilibrium of the chemical compounds necessary for its 
formation, an increased supply of soil-nourishment has to be accompanied 
by an increased COa-assimilation. If conditions of weather, light and especi- 
ally heavier artificial manuring do not permit the bringing about of these 
optimum conditions, then disease sets in, which under certain circumstances 
is transferred to the seed In the case of such nutritive disturbances 
a manganese fertiliser acts very beneficially, heating, stimulating growth 
and enabling the plant to make the fullest use of the soil nourishment. 
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Plant Parasites. 

2JO. The “ Peronospora of the Hop ” (Pseudoperonospora tiumuH) 

reported in Wurtemberg, Saxony, Bohemia and Alsace (j) 

Lang W. Ler falsdie Melillaii am llopfen. Nachnchtcnhlalf fur chn 
deutschcn Pflanzenschnizdicusl, Year 5tli, No. 8, pp. Oj-64. J^erlin, 10*^5. 

In Wurtemberg, and particularly for the first time during July 1924 
in the district of Tetliiang, and in the middle of June 1925 here as also in 
the great hop district, which extends from Ilorh to Herrenbcig, was re- 
l^orted the rapid spreading of the i)eionospora of the hop ” {Pseudopero- 
nospora Humuli (Myabe and Takah ) Wils. 

Also in 1925, equally intense attacks of the disease were recorded in 
Bavaria, Bohemia and Alsace. 

Againsi this disease, wdiicli may constitute a serious danger to hop 
growing, treatment with copper solutions is lecomiiiended, carried out at 
suitable pciiods. G. T. 

211. Aliernaria Hyphomycete injurious to the Fig, in Piedmont. 

(hilRLANj>A C. Sopra ima rualattia del Pico. Amiah della R. Accademia 
d'Agru oltKra dt 'Toiitio, Vol. LXVIf (1924), pj). 71-70, 2 hg. Turin, 1925. 

At Turin at the end of August i<)23, the author observed for the first 
tinie an abundant fall of young receptacles (syconiae) from a fig tree (re- 
ferable to var. Troiaiio " also calWl the “ Livia '' hgi, wiiich otherwise 
appeared to be quite health3^ Tlic small fallen leceptacles, which were 
deformed by irregular growth, showed, on one side onK', a large rounded spot, 
de]>ressed, edged with a pad of daiker colour than the surrounding zones. 
In the syconiae in wJiich the disease had made most progress the spot was 
to a gieat extent covered with a slender velvety dowm of a rather dark 
oliva^-browii colour. Microsco]iic examination of such dowai re\'ealed the 
presence of a Hyphom^oete, classified by the author as AUetnarui Pui, 
already described l)y R J'arnkti as carrier of the “ atrophy of the fruit 
of the fig-tree a disease fouua by him for the first time in the Province 
of Pavia. 

Contrary to the observations of pARNirn, the author foimd that the 
mycelium of this .species of the Dematiaceae not only invades the tissues of 
the mature rece])tacles, but is constantly present also in the small fallen 
syconiae. 

The author has easily made an artificial culture of the parasite. This, 
taken from a pure culture and from infected rece})tacles, was inoculated, 
with positive results, on sound syconiae. Thvo successive ticatments, 
made at an interval of twelv'e da^^s, one after another, with neutral Bor- 
deaux mixture, at strengths of o 5 and i. respectively, arrested infec- 
tion, allowing perfect ripening of the few^ receptacles icmaining on the 
tree. In Imbruary 1924, the author also carried out a winter treatment 
with mixture at a strength of 2.5 %, after wliicli the tree was in a very 
good condition of growth. "i* 

(i) See also R. 1923, No. 810. {Ed.) 
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212. The “ Ink Disease ” of the Chestnut {Blepha.ro spar a cambU 
vorsi)^ in Corsica. 

Duffrenoy J. Mtiladie des Cliataigniers en Corse. Revue desEaux et Forets* 
Vol. IfXIII, Vlth. Ser. Year 23, No. 4, pp. 149-156, 6 fig. Paris, 1925* 

For at least twenty years, apparently, the mal deirinchiostro '' 
(Blepharospora cambtvora Petri) has attacked chestnut trees, in Corsica, 

It appears that the disease was first observed at Corte whence it 
very soon spread to the Venaco district, causing the disappearance of the 
chestnut woods affected. 

As regards curative treatment of the diseased trees, in 1923 at Saint- 
Pierre-de- Venaco, a deep wide notch was cut with an adze near the base of 
the trunk of a dying chestnut tree ; in the spring of 1924 the production of 
very green and rather abundant foliage was noticed. 

At Murato another experiment was made : all the blackened tissues 
of the base of the trunk, the coUar and the large roots, were removed with 
the adze ; an operation which, according to the author, should be extended 
to all the trees attacked in the same chestnut wood. 

Since the chestnut trees operated on remain exposed to reinfection, 
it is indispensable to su])plement this surgical treatment with a dis- 
infection of the soil with cupric salts. It would also be useful to spread 
nitrogenous, potassic and phosphatic salts at the roots of the trees. 

It appears however better : to fell as soon as possible 1 tees found to 
be attacked in the middle of a sound chestnut wood, and also to fell, as a 
precaution, their immediate neighbours, which may be infected without 
showing symptoms of the disease ; to disinfect with cupric salts the stumps 
and the area where they stood ; to disinfect as a preventive the soil at the 
base of the still sound chestnuts standing near. G. T. 

Animal Parasites. 

213. New species of Curculionidae Beetles injurious to Cultivated 

Plants in Various Countries. 

MARSHAiyi, G A. K. Bulletin 0/ Entomological Research, Vol. XVI, Part 1, 
pp. 67-75, fig. 2 tab. I. I^ondon, 1925. 

Description of the following. Curculionidae beetles : — 

(1) Protostrophm edax 11. sp , injurious to young cotton plants in 
the Transvaal (White River). 

(2) Prot. lugubns n. sp., considered injurious to young cotton plants 
in Natal (Esperanza). 

(3) Prot. mutator n. sp., injurious to beans in the Cape Province 
(Somerset East). 

(4) Prot. vorax n. sp., the adult beetles have damaged young cot* 
ton plants in the Transvaal (Rustenburg). 

(5) Prot. rotundus n. sp., has completely destroyed 200 acres of 
maize and 50 acres of miUet in the Transvaal. 

(6) Mecostylus acuminatus n. sp., living on the leaves of the coffee 
shrub in Kenya (Teita Hills, near Voi). 
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(7) Sympiezoirachelus impar, n. sp., the adults have been found on 
the leaves of sugar cane in Natal (Mount Edgecombe). 

(8) Echinocnemus oryzae n.sp., the larva feeds on the rootlets of 
the rice plant in Madras (Kaikalur, Krishna district ; Sanialkot ; Thuru- 
mella, Guntur district). 

(q) AntJionomus (ypritis n. sp., bred on peach buds in the Island 
of Cyprus. Cr. T. 

214. New GurcuUonidae attacking Trees in India. 

MARSHAnn Cr. A. K, Btilleiin of Entomological Research, Vol. XV, part 4, 
pp. 339-344, I table, Eondon, 1925 

Description of the following species of Curculionid Coleoptcra : 

(1) Corigetus instalnlis u. sp. The adults were found attacking the 
leaves of Casuarina equi set i folia trees in Kanara (Bombay) 

(2) Magdalls Jiymalayana n. sp,, observed in dilferent parts of the 
United Pi evinces (Dharmoli, Kuniaon, Kanasar, Chakrata) ; the speci- 
mens from Kanasar were obtained from Finns longifolia ; 

(3) CampivrrJtintis nurngifcrac, n. sp., observed in Bihar and Orissa 
(Koina-Kiver, Singbhum) . the insect was found on mango trees (Mangi- 
jera imhea) ; 

(4) Plivlaitis pierospcfmt n. sp., observed in the United Provinces 
(Golatappar, Dehra Dun) , obtained from the wood of the Ptcrospermum 
acenjohum ; 

(5) 1\ sculcUaris n. sp., observ vi in the T'nited Provinces (Rive- 

rain Forest, Nagsidh, Dehra, Dun), where it was found on Eugenia Jam- 
holana ; Lacliiwala Range (Dehra Dun), where it was found on Acacia 
pennata ; in P^oinbay Presidency, at Kasik where it was reared on the 
Cassia auriculatu, G. T. 

215 Rhyncotes of the Island of Cuba. 

MKTCADF Z. P. and Brunkr S. C. Note>s and Descriptions of the Cerco- 
pidae of Cuba. Psyche, Vol XXXTl, No, 2, pp. 95-^<^5- Boston, Mass, 1925, 

This is the first of a series of works on the Homopicra (sub-order of the 
Rhyncotes) collected during the last eight years in various localities in the 
Island of Cuba, by Bruki:k, of the Agricultural Experimental Station of 
vSantiago de las Vegas. 

Fifteen species and one variety belonging of the family C ercopidae 
are dealt with in it. One genus {Dasyopiera) and twelve species (D. va- 
tiegaia, Moneephora flavifascia, Leocomta grisea, L. hallmit, L. nagiia, 
L. maestralis, L. pileae, L, fulva^ Enocomia maestralis, Lepyronia robusia, 
Clasinptera flavidotsa and C . cuha) are described as new to science, 

It is to be noted that Moneephora licincta Say var. fraterna Uhler 
(r=r Af. fraterna Uhler), common in the Island, damages Paniewn nn- 
miiianum (popularly called “ Parana ”) and sometimes attacks sugar cane. 

A/. Uavifascia n. sp. may prove important from an economical point 
of view as a pest of sugarcane. O. T. 
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21 6 . Eburia quad ri^em in ata, a Gol^opteron of North America reported 

in Algiers. 

Bai^achowsky a. Note sur la presence accidentelle de V Eburia quadrige- 
minata (Say, 1827) Coleopiere Cerambycide de rAmerique du Nord a Alger. 
Bulletin de la Societe d'lhstoire Naturelle de rAt}ique du Nord, Vol. XVI, 
No. LLL, p. 307. Algiers, 1925. 

In June, 1924, there was captured at Algiers an individual of Eburia 
quadrigeminata Say, a C erambyudac Colcopteron long known in the United 
States and Canada, where its larva lives, boring galleries in the wood of 
oak, chestnut and ash trees. 

The presence of the insect in Algiers is altogether exceptional : in the 
author \s opinion it has certainly been introduced b\ means of American 
woods ; it seems very improbable that the species can continue to exist 
in that Colony. G. T. 

217. Observations made in England regarding the Cherry Black 

Fly (Myzus cerasi), 

WiMSHURvST F. M. Bulletin of Entomological Research, Vol. XVI, Part 1, 
pp. 85-94, fig. 6. Uondon, X925. 

Though Myzm ter a si shows itself to be sometimes a serious pest of the 
cherry and has therefore acquired economic importance in Great Britain, 
its biology has not yet been completely studied in the eastern heinispheie. 
The author gives in the present work a systematic desciiption of the 
forms of the insect found in Kent (England) ~ - where this Aphid lives 
on Galium Aparine <is well as on the cheiry — it is an account of biological 
observations made there during two years on M cerasi. There follows a 
list of natural enemies of the latter, observed by the anthor in the above 
mentioned district. . G. T. 

218. Aphis /eg^uminosaCf Agent of Transmission of a “ Rosette ’* 

Disease of the Ground Nut, in South Africa, 

Storky H. pi. and BopTOMPEY A. M. Nature, NoX. iiO, No 2907, 2:)p. 97-98, 
London, 1925. 

During recent years the cultivation of the ground nut {Arachis hy- 
pogaea), in certain localities of South Africa has been seriously affected by 
the appearance of a disease, locally known under the name of “ Rosette 
The leaves of the plants affected are small, contorted, closely congested 
owing to lack of elongation of the stalk, generally yellow, and in many 
cases showing well defined variegations. No seed is borne by a plant dis- 
eased ill the first stage of growth and the crop is materially reduced by a 
late infection. 

The nature of this disease remained obscure for a long time. Recently 
pathologists have generally admitted that the rosette '' of the ground nut 
belonged to the virus group of diseases. In support of this view now 
comes in the experimental transmission of the disease : researches carried 
out at Pretoria and at Durban, have proved the capacity of Aphis le- 
guminosae Theo. for transmitting the disease. 
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In these experiments, specimens of the Aphid taken on plants affected 
with Rosette ", were placed to feed on a single mature leaf of a healthy 
plant, suitably protected ftoni attacks of all other insects. The characteiis- 
tic symptoms of " Rosette " then api)eared in the young leaves of a great 
number of these plants. The control plants, treated in an identical man- 
ner but protected from the attack of insects, remained peifedly healthy. 

During these researches a collection was made of all sucking insects 
present in the held on the diseased giound nut plants. Kx])eriments made 
with over two hundred specimens of Jassidae and Fiilgoiidae, belonging, 
to at least eight species, have not enabled even one case of infection 
to be obtained on the plants subjected to the c\])eiiment. O T. 

219 Ants Injurious to the " Stick- Lac ” Cochineal Insect in Cambodia. 

BaTiiKEijj:r J. Obseivations vSnr les predateiirs des coclienillCvS a stick- 
lac. rsulh’tm ecunomique dc Flndi c/nne, blew Series, 29th Year, Ko 170, pp 59- 
66 . Hanoi, J 9 ^ 3 - 

Three sj)ecies of ants are sc-rious enemies to the cocliiiieal insect, 
which produces stick-lac, 111 Cambodia. The author has been able to 
identify then\ as : (i) Crematoo^asicy walshi I'orel, of the subfamily of Myy- 
micinac : this is tJic most injurious, and is called by the Cambodians 
''tailed ant " ; (2) CciHiponotus .sp. also very injurious, (j) rujuy^laucus 
Jordon, of tlie sub-family of Camponotinae. 

OccophyUa smaraf^dina I*, piotects the cochineal insect against the 
attacks of the other ants. 

In order to prevent the damage cnised by the latter, the author com- 
mends the smearing of gluey solutions around the trunk of the on 

which the " stick-lac " cochineal insect is reaied. | P. C. 

220. Gra.cilaria zachrysa, Microlepidopter injurious to Azaleas in 

France. 

Le Marciiand vS. Note .sur la ])rFsence en PTance de Giaalana zathysa 
Meyrick, Microl(^pidopt6re exotique, iiuisihle aux Azalee.s Bulletin de la Sociotd 
entomologique de Fiance^ No. 9, pp. 116-150. Paris, 1925. 

Gracilaria zachrysa Meyr., described in iqoy as a native species of 
Ceylon, was observed in 1912 in Holland, and in the following year in 
Belgium, on Azaleas (])articulaily Azalea indna) impoited fiom Japan. 
In consequence, the presence of the Miciolc]>idoptcron was noted in only 
three Departments in France on azaleas sent from Belgium to Saint- 
Saens (vSeine-Inferieure) some years ago, at Paris (Seine) and at Bayeux 
(Calvados) in January i()25. But it may be presumed that the sj)ecies is 
already fairly common in France. The azaleas sold there by horticultu- 
rists come almost exclusively from Belgium, whete they are giown on a 
large scale. It is therefore ])ossible that wheievcr in France azaleas 
have been received from Belgium, this insect will be found in smaller 
or larger numbers. 

The caterpillar of G'. zachrysa attacks the host plant and sometimes 
disfigures it considerably, boring galleries in the leaves, bending or actually 
twisting the margins or the end of the leaf. 
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The observations made by the author regarding the morphology and 
biology of the insect are described. G. T. 

221. Coelaenomenodera elaeidiSy a Beetle injurious to the Oil Palm 

(Elaeis ^uineensis)^ on the Gold Coast (West Africa) (i). 

CoTTERELi, G. S. The Hispid Teaf miner [Coelaenomenodera elaeidis, Maul) 
of the Oil Palm [Elaeis guineensts Jacq.) on the Gold Coast. Bulletin of Ento- 
mological Research, Vol. XVI, Part i, pp. 77-83, %. 5. lyondon, 1925. 

The Oil Palm [Elaeis guineensis) , at intervals in various parts of the 
Ck)ld Coast, has suffered from attacks of the beetle Coelaenomenodera elaeidis 
Maul. (fam. Hispidae). 

This beetle was noted for the first time in this Colony in 1909-1920, 
but the damage of the parasite was arrested by the sudden arrival of the 
rainy season. It was again observed as injurious in 1919 ; then again the 
rainy season put an end to its damage. Fresh attacks occurred in 1923 
and lasted until J anuary 1934, when they were arrested by natural causes. 

The insect attacks oil palms of all ages except those under three or 
four years. The young fronds of the host plant are attacked almost be- 
fore they unfold and the larva of the beetle bores galleries under the epi- 
dermis. The young fronds are very soon corroded and torn from the 
rachis by the wind. 

A badly attacked palm has an aspect similar to that of a plant which 
has suffered from the action of fire. Naturally, consequent on the attack, 
the product of the palm is reduced and the palm itself loses vigour. 
The larvae of C. elaeidis live also at the expense of the coconut palm, 
Bor ass us, and some ornamental i>alms. The adult insects also feed on 
these, and still other plants ; they attack the lower surface of the young 
fronds of the oil palm, devouring the parenchyma between the nerves and 
leave brown longitudinal incisions on the fronds themselves. Observations 
made at the Aburi Agricultural Station regaiding the biolology of the 
beetle are separately reported by the author. Its complete cycle of 
development occupies about tliirteen or fourteen weeks. 

Four Hymenoptera (fam. Eulophidae) natural enemies of C. elaeidis 
were obtained by breeding, namely, Closterocerus africanus Wtstn. and 
Achrysocharis leptoceriis Wtstn. parasites on the egg, Dimmockia ahuriana 
Wtstn. parasites of the larvae. The two latter arc in turn preyed on by 
a Hymenopteron belonging to the same fam. Eulophidae [Pleurotropis ni- 
gripes Wtstn). C. elaeidis is also attacked in nature b3^ parasitic fungi which 
are common on account of the great humidity. The rain also serves as 
a check on the development of the beetle, which owing to the high numbers 
of its parasites is not likely to become a real scourge for oil palms. 

In the present conditions of the Colony the application of artificial 
measures of control against C, elaeidis is not possible. G. T. 

(1) See also i?, 1920, No. 605. [Ed,). 
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Legislative and Adminisira'ivc Measures. 

222. Legislation with respect to the Importation and Exportation 
of Plants in Various States.— The Legislative vSectioii of the International 
Institute of Agriculture sets forth by means of a short series of j)ublica- 
tions, the current legislation passed in the various States for regulating the 
importation, exportation and transj)ort of plants. Each monograph deals 
first with the legislative sources of the inforniation in (|uestioii, and tlicn 
goes on to deal with the organisation of the national services responsible for 
the application of the measures in (Question. (JnstUitt I nlirnai tonal d' Agri- 
culture. Exlws^ de la L( gislution rdatioe a r nnpny/ation tl a V ixporlalton dcs 
plantcs). 

223. Austria : Regulation of the Trade in Chemical Fertilisers. — 

To meet the difficulties of the marketing of these fertilisers and to protect 
the farmer agahist commercial frainls, Mic Federal Minister of Agriculture 
and Forestry for Austria has issued a decree wliicli lays down sjiecial rules 
for the trade in the products in question The terms of the decree cover all 
materials wliich are not the immediate product of the farm, but which on ac- 
coimt of their content in nitrogen, phos]>lioric acid, j)otash, lime and other 
chemical constituents are ])laced on the market as artificial fertilisers. These 
artificial manures may be put up for sale only after declaration of their pro- 
perties and of the weight of their effective chemical constituents. Generally 
speaking the declaration, in addition to the usual commercial iiidic'ations, 
must contain information on the value in fertilising substances and on the 
form in which they ate found in the products as placed on the market. 

In the cavSe of calcareous fertilisers the grade of fineness must also be 
indicated and in that of fertilising mixtures, the nature of the blend and the 
form under which the effective constituents are present. In the case of those 
products that are placed on the market with the indication that, in addition 
to their usual commercial value, they are in some special way favourable to 
plant development, the nature and character of this particular action must be 
clearly indicated. 

Declarations are regarded as valid if the differences do not exceed one 
per cent, and in the case of nitrogenous fertilisers one half per cent, of the 
true content in fertilising substances. 

The political and district authorities and the Agricultural Experiment 
Stations are responsible for supervising the application of the measures enact- 
ed. The Stations are also authorised to take samples for analysis and to make 
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use of a staff sworn in for the piirj^ose and subjected to professional secrecy. 
(Bundesgesetzhlatt, No 88, i<->25), 

224. Austria; Regulation of the Trade in Forest Seeds. — With 
the object of protecting trade in these seeds, the Austrian Federal Ministry 
of Agriculture and Forestry has published an order placing the trade under 
certain restrictions and making compulsory the declaration of the origin 
of the seeds ohered for sale. The order relates to the seeds of the most im- 
portant forCvSt species. Within tlie area of the Federal territory the seeds 
can only be transported in sealed packets and accompanied by a statement 
of all data required, in particular of the kind of the seeds, their weight and 
the time at which they were gathered. In addition for the oaks and the 
conifers vStatements must also be made as to the percentage of germinability 
and purity, and of place of origin In the case of certain forest species spe- 
cial declarations are also required as to the conditions of the soil in the place 
of origin and on the actual origin of the seeds. [Bundesgesetzhlatt, No. 249, 
3025 ). 

225. Brazil: Exemption from State Taxes in the State of Bahia 
for Producers of Oil-seeds, resins and wax and for cotton cloth fac- 
tories. — The following are exempted from all State taxes, with the excep- 
tion of the territorial tax, for ten years from 7 August 1925 : i All factories 
set up for the utilisation of oil seeds, of animal and vegetable wax and resins, 
for the manufacture of oils of vegetable butters and margarine, and for the 
improvement of such products and the utilisation of the by-products. 2. All 
cotton cloth factories, set up in the State cotton centres, provided that at 
least half of the raw material utilised is produced within the State This 
exemption is also extended to the buildings, vehicles and raw materials, etc. 
in use. [BohHm do Mtni^ieno da AgncuUnra, Indiistna e Comoitrcio, Sep- 
tember 1925, Rio de Janeiro) 

226 Brazil ; Concession of Lands for Rubber Cultivation in the 
State of Par^. - — A State decree has been issued for encouraging improve- 
ment of lands by means of agreements with capitalists and inanufat'tnrers, 
and for the concession of the free utilivsation of lands intended for rubber cul- 
tivation, up to a maximum of 150,000 hectares per lot, and for the period 
required for tlie manufacture. The lands so granted shall become the ab- 
solute property of the grantee, as soon as they arc growing more than 100,000 
plants of at least five yt^ars of age and producing nibber. The State Govern- 
ment is empowered to make other grants of lands intended for the utilisa- 
tion of the raw materials native to Par^, and for the cultivation of plants of 
economic value. 'Hie area of such concessions must not exceed 50,000 hec- 
tares [Bra^tl-Fervo-Carnl, Year XVI, No. 429, 1925). 

227. Spain; Stabilisation of the Grain Market. — The Ministry 
of Fomento, with the object of stabilising the national grain market, pre- 
venting speculation in grain and enabling farmers to keep it under normal 
conditions up to the time of the actual sale, has just authorised, in connec- 
tion with the harvest of 1925, the making of loans to the fanners for an amount 
equal to half the value of the grain which tliey have deposited in pledge. A 
sum of 50,000,000 pesetas is set aside for the purposes of these loans. 
(Gaceta de Madrid, No. 188, 1925). 
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228. Finland : Measures for Plant Protection. -- The Ministry of 
Agriculture of Finland has assumed control of the importation, transit con- 
Tcyance through the country, cultivation, transx)ortation as also trade in 
plants or parts of plants infected witli pests, or liable to spread infection. 
These measures are contained in a law of June J925, and arc accomj^anied 
by a decree specifying the i)lant pests which come under this control, and the 
regulations referring to the control. These regulations also define the pro- 
cedure for fixing the comijensation in the case of any necessary' destruction 
of infected vegetable matter. 

229. France : Phytopathological Inspection of Farm Establish- 
ments. — Under these regulations, all horticultural and viticultural establish- 
ments as well as establishments for the export of agricultural jnoducts have 
been assigned, taking into consideration any previous decrees, among the 
twenty seven existing areas for jfiiytopathological control, {Journal Offi< id, 
5 Janmuy 1926). 

2^0. France (Regency of Tunis): Measures for the Protection 
of Growing Crops against Animal and Plant Parasites. — Amend- 
ments have been introduced into the first two articles of the Decree of the 
Regency, 25 January 1922, and in virtue ol these amendments every owner 
of lands or cultivator must notify the local administrative authorities of anv 
damage done to the cro])s b}' parasites, and the Director General of Agricul- 
ture, of receiving information from these authorities, may order measures 
to be taken immediately for the protection of such crops, either destruction 
of the parasitic ]>esls or destruction of tlu‘ infected plants, restriction or pro- 
hibition of transi>ort of plants or jiarts of xilaiits which may be the carriers 
of infection or infestation, vie 'J'he Service of Plant Protection su])er- 
vises the application of the measures thus jirescribed. (Jomnal Of/icicl 
7'unisicn, No. 46, 1925) 

23T. France (Regency of Tunis) : Provisions for Agricultural 

Credit. — These provisions are contained in two (hrrecs. By means of one, 
a public ofiiec for agricultural credit is iii.stituted, administered by a Board 
of Directors and under tlie control of the Director of the Agricultural Ser- 
vices and of Instruction. This office is empowered to make loans for agricul- 
tural improvements, both seasonal loans and loans for long periods By the 
terms of the second decree loans are made for long j^eriods in favour of £igri- 
culturists who are disabled ex-service men. (Journal Ofjiciel Tnmsien, 
Nos 55, 60, T925). 

232 Canada ; Grain Legislation. — All trading questions relating 
to grain have been regulated in considerable detail by the Canadian CTOvem- 
ment in a law, consisting of 2 36 articles and divided into four jjarts, with the 
short title; ‘ Canada Grain Act \ A Board of Grain Commissioners is esta- 
blished which within thirty days of the close of the civil year must present 
a report to the Ministry of Commerce : (a) on all matters in connection with 
the inspection, weigliing, storage and transportation of grain ; (b) on .such 
matters as the Ministry may direct. Under separate headings are set out 
the duties of inspectors, commercial grades, the gridn standards board, the 
grain survey board : j^rovisions relating to sales, to fees, weighmasters, of- 



464 


CUR3EIENT NOTICES 


fences, procedure, Eastern and Western Inspection Divissions, grain from the 
United States. 

One whole part of the law (Part III) is given up to the Western Inspec- 
tion District (provinces of Manitoba, Saskatchewan, Alberta, British Colum- 
bia, North-West Territory, and that part of Ontario that lies to the west 
of Port Arthur) and deals with the public and private elevators and aU ope- 
rations connected with them, loading platforms, railway cars, commission 
merchants, etc. [Statutes of Canada 15-16 Geo. V., Vols.I-II, 1925: International 
Institute of Agriculture, Texts of Laws, No. 20, 1925). 

233. Union of South Africa: Control of the Export of Fruit and 
of the Shipment of Fruit at the Union Ports. — The institution of a Board 
of Control for this purpose has been authorised by law, such Board to be 
appointed by the rrovenior (reiicral with the following duties : [a) to control 
the exjwrt of fruit and the orders of shi])nient of fruit at all ports of the 
Union, (/;) to call for and to receive from fruit producers €\stiiriates and other 
particuLirs of their intended exports ; (c) to call for and to receive from 
shipowners information res])ecting the amount of spac'c available on any ship 
apj)ointed to call at any port of the XTnion ; [d) to perform such other functions 
in respect of the export and shipment of fruit from the Union as may be 
prescribed by regulation. [Government Gazette Extraordtnary,'^o. 1477. 1925). 

23/p Union of South Africa : Care of Orchards in South Africa. — 
The Governor General of the Union of South Africa has issued a series 
of measures [Government Gazette Lxtraordtnary^ No. 1477, 1025) under 
which every owner of an orchard is required to cleanse such orchard from in- 
sect pests. In the event of non-compliance the cleansing is carried out of- 
ficially by the competent authorities. The (rovernor General may in case 
of need also prescribe the technical methods to be followed in vSuch cleansing. 

235. Union of South Africa: Promotion of the Aj^ricultural Indus- 
tries. — With this object certain fiscal charges have been introduced 
which, under certain conditions, shall be imposed on agricultural products, 
and tile receipts from which shall Ijc employc*d to promote : [a) experiments, 
enquiries, or the diffusion of agricultural information in respect of them ; 
[b) the erection or purchase of buildings, lands, live stock, machinery, imple- 
ments or requisites in view of the objects indicated in paragraph (a) ; (6) the 
most profitable method of sale of produce ; (d) any other subsidiary to the 
purposes contemplated in paragraphs a, b, c; and finally [e) any further aid 
which in the opinion of the Minister of Agriculture is required for the 
advancement of agriculture. (The Union of South Africa Government Gazette 
Extraordinary, No. 1489, 1925). 

236 Union of South Africa : Regulation of the sale by public 
auction as well as certain transactions in livestock, and other agri- 
cultural products. — The rules issued constitute a regulation of sales by 
auction or sales not effected by private treaty of live stock, wool, liides, 
mohair, shins, cotton, sugar and other products of sugar cane, and ostrich 
feathers. [The Union of South Africa Government Gazette Extraordinary, 
No. 1493, 1925). 

237, Irish Free State : Law on Breeding of Cattle. — In a series of ar- 
ticles strict regulations are laid down as regards breeding arrangements which 
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can only be carried out after a permit has been obtained from the Ministry 
of Agriculture. This permit is only given after taking the opinion of an ex - 
pert committee. {Internaiioval Institute of Agriculture . Texts of Laws, 1925 
No. 32). 

238. Italy ; Measures for the Repression of Fraud in the Pre- 
paration and Trade in the substances employed in agriculture, and 
in that of agricultural products. -- In different chapters of a Decree 
Law published in No. 28 r of the Gazzetta Uf/uiale of 1025 there are contained 
measures for the repression of frauds in lertilisers, spraying and dusting ma- 
terials, forage and seeds • in wines , vhieyard ; oils ; in butter and lard , in 
cheeses ; in syrups and preserves 

239. Italy : Measures for the Protection of Apiculture. — Under 
a decree law the formation of provincial consortia is being contemplated, 
consisting of owners of liives, sup])orted if necessary by the Ihovincial Agri- 
cultural Councils and in case of need made compulsory whenever apiculture 
has in any given province s])ccial iiiiportarice. These consortia may in their 
tuni be linked up with larger inU‘r])rovincial consortia within the area of the 
same region. Their main work will be the supervision through sjiecially 
appointed ex]>erts, of all matters connected with the control of bee diseases 
and pests . the diffusion among agricultiuists of the knowledge of tht‘ proper 
measures of control , the diifiision of the regional mctliods for bee-keeping, 
with special attention to the purity and careful selection of Ligurian bees ; 
the protection of the economic interests of the a])iculturLsts, of the trade and 
industry in bee-keeping, and tlu* taki^’g of steps to prevent frauds 

The Decree law lays down regulations as regards ])ro]diy lactic measures 
and the control of tin* infectious diseases of b<vs, ordering in case of need the 
destruction of hives and of infected utensils No c(mipensatioii is due to the 
apicullurists hi rCvSpect ot such destruction, but the consortia may'^ guarantee 
a partial compensation payment, under the form el insurance A special 
article deals with the trade in honev and in tliis connection provision is made 
for the taking of .samjdes to establish purity by means of analy.sis. {Gazzelia 
Uffiaalc, No. 281, 1925) 

240. Italy (Eritrea) . Rei^ulations for Cotton- Growing;. — The Ckivernor 
of this Colony, by the decree of 22 June 1925, enacts that in certain /ones of 
the Western and Kastc^rn lowlands the cotton plants must be grubbed up 
and destroyed by fire as soon as the picking is over, 'i'hc Agricultural Office 
will each year fix the date by which the fields must he cleared of the residues 
of the crop. In the case of non compliance by the growtr, the Oovernment 
will undertake the clearing of the fields at the expense of the growers. 

241. Japan: Breeding of Cattle. — In the official Japanese Gazette, 
Kwampo, a law was publislied in June 1025, on the free loaning of service 
bulls by the Zootechnical Extieriiuent Stations (ChikusaushiUen'fd), with 
the object of promoting the improvement and diffusion of the breeds of 
cattle. The loan is made to the prefecture, to the bijeed associations {ohiku ,an~ 
Kumiai) and to the federations of these associations {(hiku'^an-Kumiot yen- 
gokwai). 

242. Japan : Order relating to the Establishment of the Minis- 
try of Agriculture and Forests. — These are contained in Kwampd, 


15 — Az^- tnz . 
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No. 3779, 1925. In virtue of this order the Ministry of Agriculture and Com- 
inerce is abolished and there is created a Ministry of Agriculture and Fores- 
try, including four general departments : agriculture (nomnl-Kyoku), animal 
husbandry (ohikiisan-Kyoku), forests (sang^n-Kyokvi) and water cultivation 
[sui^an-Kyoku). The Ministry has power to set ux> special offices for rice cul- 
tivation [heikoku-jimusha) in the localities in which it is deemed necessary. 
The General Department for agriculture includes the following sections . agri- 
cultural policy, agricultural production, vSericulture, agricultural industries, 
co-operatioti, cultivated lands, rice cultivation, accounting. The Forestry 
Department includes two sections ; forestry adniinivStration and sylviculture; 
that of water cultivation also two sections .fisheries and aquatic production ; 
the Zootcclinical Dejiartment three sections zootechiiical policy, horse breed- 
ing, cattle breeding. {InicrvaiioTial In^hLuti of A^rtcultiire. 'iexU^ of 
Lows, No 8, 1925). 

Z43. Switzerland : Encouragement of Cereal Cultivation. — The 

Federal Bank supplies the funds for the milling premiums established by 
llu Federal Decree of 20 June 1924, which annuls the former Federal 
Decree of 1 July 1922 intended to encourage the cultivation of cereals Kver\" 
producer in Switzerland, who uses cereals grown by himself for the feeding 
of his own family in bread and flour, has the right to a milling premium of 
5 francs per 100 kg of grain (wheat, rye, vSpelt, maize, and in the mountain 
districts, barley). For the mountain districst, i c 800 metres and ujiwards, 
the ]>remium is increased hy an extra sum which may amount to a maximum 
of \ francs per cjuintal of grain For the purposes of the ]>remium the gleaners 
are reckoned as direct producers Producers wishing to benefit by this mea.sure 
or to surrender on favourable terms the quantities of grain which are in ex- 
cess of their domestic needs, as also the millers wdio grind the grains in res- 
pect of which the premium is x^aid, must allow the inspecting bodies ol the 
Federal ('Train Control free access to the warehouses or farm premises When- 
ever the producer wishes to sell to the Government, on favourable terms, 
the surplus of his domestic requirements in grain, he must first of all ^novide 
on general lines for these requirements, making use of the grain which he has 
himself grown, (lifoueil des Lens FMerales, No. 9 and 16, 1925). 

244. Switzerland : Legislative Measures on Sport and the Pro- 
tection of Birds. -- These arc contained in a Federal Law' of to June 1925 
and in regulations for its apjAication issued on 23 November of the same year. 
Under separate headings the following subjects are dealt with : sporting 
rights, the practice of shooting, etc , the species of birds, etc., protected, 
periods for shooting in tlie localities for which permits may be given, 
]>eriods for shooting on land rented for shooting . protection of w'ild animals 
and birds, protection against losses caused by wild animals, police rules, 
penalties, temporary and permanent provisions. 

The regulations came into force on i January 1926 (Recue 1 1 des Lois 
F 6 d 6 yalts, No. 32, 1925). 

245. Switzerland : Regulations for preventing the Contamination of 
Water Courses. — Special provisions in connection with the Federal law 
on fisheries of 21 December 1888, have been issued in Switzerland under 
which it is absolutely forbidden to place in waters populated by fish refuse 
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matter likely in any way to injure the fish and to prevent their propagation. 
Solid and liquid waste material coining from farms of any kind cannot be 
placed in such water courses unless a pennit has jireviously been obtained 
from the Competent Cantonal Authority as well as approval from the Ve- 
deral Department for the Interior. Permits cannot be obtained in respect 
of waste water until they have been purified by suitable processes such as 
sedimentation, filtration, precij)itation, dilution or biological proce5>ses, ])re“ 
scribed by and mider the inspection of the authority mentioned. This body 
will determine the measures of protection to be applied in the cast‘ of indus- 
trial canals comnmnicaiiug with ])ublic water stocked with fish and in any 
case any fisher}^ rights which may exist in regard to the canal waters in rpies- 
tion are taken into a(‘count The abo\t‘ mentioned provisions came into 
force from ist June 1025. {Ret uni dci> Lui^ Fi^dh'aks, No. 11, J025) 

Expenment Siattonh and A gjiciiltural lnstru( iion. 

2.p> Argentina : The Agricultural Information and Propaganda 
Service at the Ministry of Agriculture. - This stTvice issues ])ro])aganda 
leaflets wdiich are sent to agiirulturists who make apjdication on a special 
form to the HhvnUfio dt A^i uultina. Side de Ikopa^anda t Jnfoiu/c^, Ea 
sea Colon 974, lincnos Ancs The\ can at the same time ajqdy lor the pu- 
blications which refer to the crops as shown in the form and which arc growm 
by the applicant The Service jieiiodicall}" publishes the list of its ])ro- 
paganda 

247 Spain: Encouragement of Enquiries into the Prevention 
and Cure of the Chestnut I’rec Disease at Estremadura. la Rial 
Academia dc Cienna^ hxaitob, Fima^ y KalnuiUs dt E^paha, in accordance 
wdtli a request made* by I) \dNCENTP I’akKdes (rriruvN, lias announced a 
public competition on tlu* pre\cution and cure of this disejist* A ])nz(* of 
38 ,c) 34.73 pesetas is to be awarded and was placed in Dcctmiber 1924 in the 
Plasencia Savings Bank, and will be increased by interest at 3 % from that 
date up to the thru* of the adjudication of the competition 

Theses must be addressed to the above Acadt‘my which naturally re- 
serves the right of proceeding to practical denionstrations as to the methods 
of prevention and cure described before proeeeding'to make* tlu* award (Com- 
municated to the inteniational Institute ot Agriculture) 

248. United States : The fifteenth anniversary of the Connecticut 
Agricultural Experiment Station : - This annivcrsaiy^ w as celebrated 
on T2 October i()25 at Newhaven in the presence among others of repre- 
sentatives of the other north east stations, of the Federal I)c‘partment of 
Agriculture, of the Association of Agricultural Colleges and of the TTniver- 
sity of Yale. The Connecticut Station was the first to be founded in Ame- 
rica and among its founders were Professor Samuee W. Johnson of Yale 
University and Professor W. D. Atwati.r of th(‘ Wesleyan University. 
O, JXJDP, Editor and Projirietor of the AgncultunAs, gave a personal 

contribution of 1000 dollars as a contribution to tliis Institution and the 
Wesleyan University placed at its disposal its own chemical laboratory, both 
these offers being made under the cotidition of a Government grant of 5600 
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dollars for the first two years. A decree of 2 July 1875 set aside this sum 
for the purpose and AtWATKR was appointed as Director of the new station 
wliich was situated at Middletown. At the expiration of the two years a 
further annual and permanent grant of 5000 dollars was decreed and in this 
way it was possible to organise the station under Government inspection 
with Professor Johnson as Director and with headquarters at Newhaven, 
with the use of the laboratories of the Sheffield Scientific School. 

Otlier States followed the example of Coimecticut and in this way b)'' 
means of legislative measures there were quickly established the experiment 
station of North Carolina (1877), Jersey fi88o) and Massachusetts, 

of the New York State and of Ohio State (1882) {Experiment Station Record, 
No. 53, No. 7, Washington, 1025) 

249 Ignited States : The Boyce Thompson Institute for Plant 
Research, Yonkers, N. 1 . -- A note of the foimdation of this Institute 
was given in a previous nunibei of thivS Review (see Current Notices of 
No 2 of 1923) Tliere have now appeared two series of publications, one 
entitled ‘ ' Original Contributions ' ’ and the other ‘Professional Papers", 
consisting of separate articles which have appeared in technical and commer- 
cial journals ; the paging however is so arranged that the jnofessional pa- 
pers could be collected conveniently into onc‘ volume coiicsponding with 
the contributions The publications will represent the activity ot the various 
sections of the Institute, including the sections of physics and chemistry, 
bio-chemistry, micro-chemistry, morphology, physiology and pathology 

250. France: Vocational School for Shepherds at Rambouillet, — 
The Bcygerie Nation ate consists of an area of 250 hectares in the midst of 
the forest of Rambouillet and supports a pure-bred flock ol xSpatiish meri- 
nos The first animals of this flock (315 ewes and 41 rams) were imported 
from the province of Leon (Spain) as early as 1780, and the breed is consid- 
ered as being one of fhe most important wool -producing breeds in the 
WOT Id. A large number of the progeny of the original dock have been ex- 
ported and the brt^xl lias thus been established in all the continents. The 
fiock at Rambouillet nnmbers 200 ewes and 200 rams of pure strain These 
form three very hardy types which show resistance to all conditions of feed- 
ing and to every difference of climate 

The scliool for shepherds, at present under the direction of Prof. A. E. 
Ilil^sONT, was opened as long ago as 1874, but wasclovscdin 1895, because the 
pupils, who were taken at the age of 12, were too young to gain any permanent 
benefit from it It was re-opened in 1922. Pupils must now be at least fit- 
teen years old on entering, preference being given to those who have already 
completed their militaiy’^ service. The scliool is open from August imtil 
Christmas. The number of pupils may not exceed 15. This year the course 
will last 10 months vSo that the pupils may have practical experience in all the 
work connected with sheep-rearing, in shearing and in the slipping of lambs. 
Every day two hours and a half of theoretical instruction is given. The rest 
of the day is devoted to practical work among the Rambouillet merino sheep 
and the flocks for killing which Prof. Hilsont wishes to establish and which 
include already the Dishley Merinos and the Berrichons. 

The course in sheep rearing is conducted by the director of the school 
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himself and includes the method of classification by points, feeding, the study 
of wool, animal husbandry, the building of sheep pens, a knowledge of sheep 
dogs and many other subjects. Another teacher gives lessons in vetc'rmary 
medicine in its application to sheep ; a third teaches h'rench, geometry and 
a little aritluiietic. 

The head-shep]ier(i and his two assistants undertake the practical in- 
struction, The other part, strictly zootcclinical, also iiK'ludes work in wocxl 
and iron and visits to breeding pens and slaughter-houses in the iiei<^,hbour- 
hood. A Committee of inspection undertakes the general iiupro\emcnt of 
the school. At the head of this is the Inspector General of Agriculture It 
also includes a representative of the Colonial l)e])artmenl, a delegate of the 
Tourcoing Chamber of Commerce (one of tlic greate.Nt cenhes of the wool- 
industry in the north of France) and five sheep-hreeders from the five wool- 
producing districts of the country. 

There is a mnseiirn attac'hed to the school which contains samples of 
wool from all ])arts of the world and in particular the colk'ctioii ol Rain- 
bouillet wx>ol taken rt'gularly from (n\cs and rams ol from ^ to 5 year-, of 
age, since lySb (I\ R AR\oia I'orme ct TKcolc iialioiiaU* dc betgeric de 
Ratnbouilk t . La I ’a lf^ricol{ ( I [^uvalr, Year 14, vol. XXVTT, No \ s. Paris 

i5J. France: Vocational School for Millers and Bakers. - The 
object of this school wliidi w<as o])ened in Paris on the i -jtli of Ocloher, 102 
under the direction of M. R \VAi/rKKSi»ii4^R. is to turn oul ])ractical work- 
men perfectly acquainted with the various opetations of milling and mill- 
engineering, and ca])able of constructing mills and of introducing useful im- 
provements to their owai mai hiiKTy / ’ \ <^s(h laiio-n nalioncilr dt la ninnunr 
franQa'isc met the expense of the first plant for the institution, while gratits 
from the Dndersecretaryslii]) for Technical lust ruction, suhscriplions and 
scho(^)l fees ensured its contimiaiu e During the school year, that is fiom 
October until July, lecturers of first class standing give classes in the lechmc- 
al process of milling (the stndv and classification of the ^ aiious species of 
cereals, the art of grinding and its imprrwcmcnts through the centuries and 
the installation and equipment ol the modtrii mill) , teaching is also given 
in chemistry as applied to milling (the chemical coiiq)onents and the lood 
value of the various parts of a grain of wheat , the division of wheat into liard 
and soft wheats ; the definition and analysis of flour, of potato Hour and of 
starch, etc ) . 

Specialists in bread-making explain the ])hysical and chemical changes 
set up during the process, Ihe methods of kneading and 11u‘ care of the o\en. 
The rudiments of microbiology (moulds, fermentations, diastasis, vitamins) 
are imparted by biologists. Instruction is also given in entoniolog)" a.s ap' 
plied to cereals, to flour and to broad, in the usc^ of hydraulic motor engines, 
in the custom house regulations, c'onmiercial law and book-keeping. Ihe 
pupils do practical work at the mill of the A <i^7<,iance Publiqiif , Paris and })ay 
visits to other mills, to bakeries and to manufacluries. F:xaniinatious in 
these theoretical and practical studies are held regularly at the end of the 
school year. Successful candidates receive a diploma in mill-engineering 
awarded by the IJndersecretaryship for Technical Instruction. In addition 
to the administrative offices and classrooms, the School also includes two 
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laboratories, one for the pupils and the other for research. The research 
work includes a new method of measurement of the moivSture contained in 
a grain of corn. There is also a miniature mill, and four electrical kneading 
machines, each one capable of working from 2 to 3 kilograms of flour and 
an oven for baking bread, heated by gas and equipped with a nitrogen 
pyrometer according to the Richard system. 

In the research laboratory, directed by Mile M. T. Pkcaud, studies are 
being made in regard to the improvement of the quality of the French wheat 
strains winch are found unsatisfactory by bakers. (J. Boyicr, L'Kcole 
fran(;aise de meuiUTie. La Nature, No 2O93. Faris, 1925). 

252 France: The New Laboratoire d’Agronomie Coloniale, at 
Paris. ~ In a previous number of the present Review (October-December 
i<)25, No 913), mention was made of the fire which partially destroyed this 
valuable laboratory. A committee to discuss reconstruction measures was 
quickly fonned, the moving spirit being M Auguste Chkvaeter, director of 
the baboratoire. ]J Acadhnie des Sdences Colomales, on the proposal of the 
president G. HanoTaux, and of the pennanent secretary, F. BottrdaihE, 
took the initiative of opening a subscription list for the necessary funds, in 
conjunction with the Association frangaise pour Vavant ement des Sclenies. 
The restoration and re-equipment of the laboratory may now be said to be an 
accomplished fact, as a result of the work carried out wiih funds raised by 
tlic appeal to which there was a generous response. For the actual wood- 
work use was made exclusively of different kinds of tropical colonial timbers 
from Central Africa. It only remains to replace the scienlific material, books, 
specimens, etc , wliich were so disavstrously lost in the fire. Suitable publica- 
tions are constantly bemg sent from all quarters to the new baboratory, 
but the committee will gladly receive books and pamphlets dealing 
particularly with ajqfiied botany, botanical geography, plant selection and 
genetics, soil science, phytopathology, forestry, horticulture, timbers, and 
tropical and sub-tropical agriculture. 

Donations may be sent post-free from the greater number of countries 
and should be addressed to M. le Ministre de ITiistruction Ptibliquc, Direc- 
tion de rFnseigneuieut Superieure, 2^" Bureau, no, rue de Grenoble, Paris: 
marked for the baboratoire d'Agronomie Coloniale, 57 rue Cuvier, Paris (V^). 

253. France (French Sudan) : The Koutiala Experiment Farm. 
- - A full account of the activities of this Station, which Was fomided in 1923 
by the French Colonial Cotton Association appears in the Bulletin de V As- 
sociation Cotonnihe Coloniale, Year XXIII, No. 72, 1925. A number of il- 
lustrations are given. 

254. Great Britain : Publication of the Results of the Work of 
the Agricultural Research Institutes. — The Ministry of Agriculture 
has undertaken to publish a series of monographs, the purpOvSe of which is 
to give, in the language of every day life, an account of work at the Agri- 
cultural Research TiivStitutcs of Great Britain, and to exj^lain the bearing 
of the results of research upon practical agriculture. 

The first monograph of this series is entitled “ Studie.s concerning the 
Handling of Milk ’* and was prepared by Dr. Sten house Wieeiams and the 
staff of the National Institute for Research in Dairying. 
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The second monograph, written by Dr. F. II. A. Marsiiau< and Mr J. 
liAMMOND, is based upon research into the physiology of reproduction in 
farm animals, conducted at the Animal Nutrition Institute at Caml>ridge. 
The title of the work is ‘ The Physiology of Animal Breeding with Special 
Reference to the Problem of Fertility Several other monographs are in 
course of preparation, iiicludmg one on Wheal Breeding Investigations at 
the Plant Breeding Institute, Cambridge, by ProfeSvSor Sir Roweaxu BiffivN 
(The Journal of the Minishy of Agrtcullmi, Vol. XXXll, No o, J^mdon, 
19 -^ 5 )- 

255. Great Britain: The Cotton Growing Experiment Stations 
in the British Possessions. - 'J'he Empire Cotton Growing Coqjoratiou 
has published Reports on progress and activity in the years 1923-24-25 as 
regards cotton growing nt the Barberton Experiment Station (South Africa),in 
Tanganyika Territory (Mpanganya and Morogoro Stations), in N>asaland 
(Makwa]>ala Station), and in the West Indies (St. . Vincent vStation). 

At Barberton tile experiment work was directed on the breeding of Jas- 
sid resistant cotton. Jassid, or Chloriia fasLiaU'^, commonly known as a 
leaf-hopper, is a very small wmged bug which breeds on the underside of 
the leaf and sucks the saj). The plant is most suscejdible after the earliest 
bolls have matured Re.sistant ty]X‘s have been raised in India, aiul it has 
been fouml that of the varieties im])orted into vSouth Africa, the Cambodia 
shows complete immunity, resistance being largely (le]>endcait on the hairi- 
ness of the leaf. Exi»eriinents in Iqdmdisation and sekrtion are being car- 
ried out with an (‘ucouragiiig degree of success In I'angaiiyika Territory 
ami in Nyasaland the ex])erimental work has been of a more gene'^'ai character. 
At St. \hncent iideresting variety tCvSts have been carried out aiming at ob- 
tainmg" complete sets of data, as regards development, for the several 
varieties from the sowing of the vseed up to the final production of the yarn. 
(hmptre Coiioyi Grown? CorporaUf>n 1925. ports jvooi South Africa and 
Other Expenment Stations, London) 

25b. Great Britain: Instruction in the Fermentation Industries. 
The British School of Malting and Brewing and Dcjiartmcnt of tlu* Bio-Chem- 
istry of Fermcjitation is attached to the lhiiversit5^ of Birmmgham. The 
objects of this school are various Complete courses are given on the fermen- 
tation industries, at the end of which a certificate is granted which consti- 
tutes a qualificatiou for chemical and bacteriological work iii the branches 
of these industries. There is also a three year course of specialised studies, 
the theory and practice of brewing, malting and similar industries, at the 
end of which a diploma is granted. In the first year which is prc]>aratory, 
instruction is given in the elements of physics, chemistry and botany, more 
or less comprehensive according to the knowledge of theses subjects already 
possessed by the students. In the second year the subjects of instruction 
include organic and inorganic chemistry, wdth the corresponding laboratory' 
work (with volumetric and gravimetric analysis), mechanics and engineer- 
ing (motor engines, steam, gas and oil , various filtration systems) ; geology 
(especially in relation to the water .supply for beer factories) ; the first ele- 
ments of the teclmology of brewing. The third year is devoted to a more 
exhaustive study of the theory and practice of the browing and malting in- 
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diistries, following on tlie fuller treatment of the different branches of bio- 
chemistry (enzymes, etc.) vSpecial attention is given to the practical in- 
struction in tlie fermentation micro-organisms and to the methods of analy- 
sis required in the industry (saccaromycetes, moulds ; fermentation of the saccha- 
roses , of the maltoses , preparation and use of the BuCHNER-zymase , lactic, 
butyric, acetic and viscous fermentation ; causes of changes set up in the fer- 
mentation processes of beer, etc ) Detailed explanations are also given 
of the technique of malting and brewing with accounts of the various systems 
in use in these industries 

Short coiuses are also held for the benefit of those who cannot take the 
full three year courses, and in addition short separate courses of lectures are 
given as well as practical demonstrations on the principles of the industries. 
The school is admirably well suited to the needs of those who desire to do 
practical work on chemistry as applied to agriculture to elementary sub- 
stance. to medicinal substances, to the provision of drinking water and in 
general to the prmciples of urban and rural hygiene 

Similar courses to these held by the Birmingham School are also given 
in kondon in the Sir John Cass Technical Institute {Tlw Umvcrsiiy of Bir- 
nirngham, Die British School of Malting and Brewing, Bcgulations and SyB 
lahns, tqi%-z 6 I he Sir John Cass Technical Institute, Department of the 
Fermentation Industries, Syllabus of Clashes, Session 

Great Britain : Organisation of Scientific Research in the 
British Empire. — In the course of a speech delivered on November 1025, 
to the Royal Society of Arts, London, Sir TiiomAvS IJoleand dealt vith the 
voluntary associations, the national associations and the overseas organi- 
sations, as well as the Imperial Bureaux, especially those of FAltomoiog^ and 
Mycology, the Trades’ Research Associations, including the Kmpire Cotton 
Growing Corporation At the conclusion of liis speech the sjieaker empha- 
sised the w^ork which is l^eing carried out by the National Research Council 
in the United States of America [Journal of Boyal Society of Arts, Vol LXXIV, 
No 3809, London, 1925) 

258 Great Britain ; A Cotton Research Station at Trinidad. — 

This is to be organised by the Empire Cotton Growing Corporation at the 
Imperial College of Tropical Agriculture It will be adequately staffed and 
endowed with fluids for the purposes of research into the development, un- 
der carefulty controlled conditions of the cotton plant in all its phavses, so 
as to ascertain and estimate the importance of the different factors which 
contribute to the final result of tliis develo])ment [Nature. Vol tt6, No 2Qi8, 

1925)- 

259 Great Britain : The Agricultural College at Reduit, Mau* 
ritius. — This institution originated in the tr£iining of students at the Re- 
duil Station Agronomigue which was enlarged and extended to form a School 
of Agriculture at the time of tlie establishment of the Department of Agri- 
culture in 1913. The Agricultural College is the result of the further develop- 
ment of this undertaking, and was inaugurated in 1923 and administered 
as a branch of the Department of Agriculture. The accommodation includes 
well equipped laboratories for the teaching of Chemistry, Physics, Botany, 
Entomology and vSugar Technology, a library and museum, and there are 
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attached experimental fields, nurseries and a stock farm. It is intended at 
a later date to provide facilities for practical studies in relation to sugar 
manufacture. 

Various courses are provided by the College, usually covering a period 
of tliree years, and designed according to the special purpose the student 
has in view, whether to obtain a diploma in agriculture, or to becouie qua- 
lified as an agricultural chemist , or as a veterinary surgeon or in sugar tcch- 
(Colony of Manrttiu^, Piospccins and Syllabus of Inslrifciton nf the 
College of Agriculture , auritiu^, i92^-^5. Port Louis, 192/4) 

260. India : Agricultural Development of the Punjab. - Last 

year Sir (^anga Ram, Kt C. T. L , R B. in Lahore forv^arded to the 
Governor of the Punjab the sum of 25,000 rupees as a fund the income from 
which are devoted to the award oi a prize to be given every three years (May- 
nard Ganga Ham prize) for any discovery or invention or i>ractical ])rocess 
which proves of value for the development of Agriculture* in that vavSt re- 
gion. The capital which is invested in the ITmjab Charitable Foundations 
Fund is administered by a sj^ecial committee T'he competition for the first 
of these prizes falls due on nst Jaiiuaiy^ lozc) and is international in character. 
The sum to be aw^arded to the whiner of the competition is 3,000 rupees. 
{Communicated to the International Institute of Agriculture b> the Punjab 
Agricultural Department). ^ 

261. Italy : Encouragement of the Studies of Plant Electro- 
Genetics. — IJIstituto Spefinuniah di hlttivogem Hca at Belgirate, Italy, 
with a view to the encouragement of diese enquiries, has amiouiiecd foi c'om- 
petltiou in 1926 three prizes of 2,500 lio eac'h res])ectively for tlie discussion 
of the three following snbjc'cts • a) . bortive embiw^o-gencsis in the* hybri- 
disation of the Angiosperms (b) the origin of the false h^ brids in the di- 
morphs produced by crossing among pure stocks, (c) double fc'rtilisation 
and the formation of albumin in the* hybridisation between sj)ecies of the 
agricultural Gramineae , 

The competition w^hich is open to Italian citizens close's on the jfst De- 
cember 1926. 

262. Italy ; Encouragement of Fruit growing and Horticulture in 
Emilia and in Romagna. — The Cesare Zucchini " Foundation (see 
International Reincw of the Science and Practice of Agriculin) e 1924, Ko. 690) 
has ammunced a fourth competition open to Italian citizens and public bo- 
dies for the prize of fifteen hundred lire awarded every four years for the 
best work, discovery, invention, scientific or industrial a]>plication of im- 
portance to tlie progress of fruit growing and horticulture in Emilia and Ro- 
magna. 

The competition closes 31 December 1929. For information, apply ; 
Fondazionc del premio quadrtennale pcvpetuo C esare Zucchcni ’ , Cassa di 
Risparmio, Bologna. 

263. Italy : A special course on Training in Fisheries was held in 
Rome when the II National Meeting of the Consortia of Vocational Schools 
for maritime skilled labor met in April last. The course was subdivided in 
three groups : technical -scientific, social-economic, juridical-legislative. 

The first group dealt with : I.agoon and salt water fish (Prof. G. Bku- 
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NEivU^; Migration of eels and sturgeons (Dr. T. Chiappi) ; Biology of 
tunny “fish (Prof. L. Sanzo) ; Methods and Means of fishing (Prof. H. F. Can- 
NAVIKEU)) ; Motor fishing (Capt. M. Fusco) ; Fishing and industrial impuri- 
ties (Dr. C. Maldura) ; Sponge fishing in Tripolitania (Prof. M. Seeea) ; 
Weather forecasts and navigation (Prof. F. I^redia). 

The second group held seven conferences : Emigration and Fishing in 
Eastern Mediterranean (Dr. E. Ninni) ; Management of large Fish Markets 
(Prof. G. Pardo) ; Grganisation of fishermen’s syndicates (Capt, G. Ricci) ; 
Sanitary assistance to fishermen (Dr. E. Dkeea Seta) ; Invalid Fund in the 
Mercantile Navy (Dr. G. Brambii,ea). 

The third group delivered three lectures : Elements of Water Police 
Service (Major T/ PossKNTi) ; The maritime demesne and the fishing indus- 
try (Dr, C Treves) , The lower grades in the fi.sliing and coasting trades 
(Dr. G. De ANGJaiS). A final lecture was delivered on : Tlie co-operative- 
school movement and social -ethical education (Prof. D. LEV^i MorenoS). 

204. Italy : Courses on Sericulture at the R. Experimental Silk- 
worm Station in Padua were inaugurated in April last, the following ar- 
guments being discussed : Present day problems (Prof Dr. E. Pke^rini, 
Director of the sSt'vlion) ; Habits and particulars of arthropods and Bombyx 
mon (Prof Dr. Teodoro, Vice- Director of the Station, and Dr. G. To- 
NON), Embryology and morphology of the vsilkworm (Prof. Dr. G. 7'eodoro 
and Dr. O. Tonon) ; Physiology and physiological chemistry of the silkworm 
(Prof. L. Pj(»orini) ; Physical surroundings in relation to sericulture (Prof. Dr. 
Tv. Dk Marciii, Director of the I^hysical (k*ograpliy Institute, ITniversity 
of Padiia, and Prof. Dr G Cre.stani, Director of the Meteorological Obser- 
vatory of Padua) ; Microbiology and iinmniiity (Prof. Dr. O. Casagkandi, 
Director of the Hygiene Institute, Padua University) ; vSilkworm Patho- 
logy (Prof. Tv. PiGoRiNi and Prof. G. Tfcodoro) ; Scientific Commercial Cha- 
racteristics of cocoons and ^ilks (Prof. Dr. O. Colombo), Director of the l^x- 
perimenlal Silk Station, Milan) ; Scientific economics of the silkworm and 
silk industries (Prof. Dr. M. Boedrini, Prof. Dr. G Coeombo and Dr. R. Dl 
Tocco) ; Application to ]>ractice* (Dr R. Dl Tocco) At the end of tlie 
course, which lasts three months, a Diploma of Producer of Silkworm vSeed 
is granted. 

265. Italy: Institute of Cereal Cultivation, Pisa. -This new Insti- 
tute has for its principal object the study and research of the types of wheat 
most suited to Tuscany and the practical experiments which will contribute 
to the improvement and increase of production. Prof. Avanzi of the 
Higher Agricultural Institute, Pisa, has carried on, for the past few years, 
a notable work of selection and grafting of wheats, arriving at some very sa- 
tisfactory rCvSnlts. {V Italia Agricola, Year 60, No. 12, Piacenza, 1925). 

260. Italian Somaliland : The Merca Institute for Sero- Vaccina- 
tion. — In TO 1 1 the Italian Government instituted in Somaliland a Control 
Ofiice and a Laboratory for the study of cattle diseases The work developed 
considerably and in 1915 an Institute for Sero- Vaccination with annexed zoo- 
technic section was founded. This Institute, mainly midertakes the manu- 
facture of rinderpest serum and has made steady progress in tins, the out- 
put now being sufficient for the requirements of the Colony while its benefits 
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will before long be extended to the more distant and most nomadic tribes. 

The Institute is well fitted for all bactcTiological and paravsitological 
research, with a phaniiaccutical deposit, refrigerating plant, etc it effects 
vaccination as required at stated periods by means of a travelling Section, 
employing camel transt^ort. The number of cattle vaccinated increased Irom 
2000 to 7O840 in 1024-25, and many tribes which had lost practically all their 
cattle have been able to build u]) their stock again in a few years. (Bollefttno 
d'lnformazioni eoonomuhc, MimsU m dclk Coloiiie,yill\ No, 4 Roma, 

267. Italy : Series of Lectures on Agricultural Archaeology in 
Rome. - A course of lectures have been given by lug (linivio Dio, Peu> 
Pardi in which he stated the results of his enquiries into ancient Italian agri- 
ciiltun‘. The syllabus was as follows Introductory lecture Agriculture 
and Civilisation; - Ancient Italian Agriculture and the Parly Colonisations . 
— Early Land Improvements and the Cunicoli of Latiiim ; hydraulics 
and irrigation as ])ractised by the ancients (with lantern slides) : literature 
and treatises 011 agriculture.— the Latin Deorgics - ancient agrarian ter- 
minology, the real nu'aniiig of the iollowing Pomenuni, Villa, ilortus, Vi- 
ridarium, Lucus, vSilva, Nemus and Saltus - Rustic rites and myths of the 
ancient Jvatiri religion Old country le^tivals Cato De Ke husfica - 

illustrated and explained in the light oi nif)derii science' 

The course concluded in a most practical manner, by sliowing how from 
a sound knowledge of .ineient Italian agriculture and a careful interpreta- 
tion of the ancient Georgies, in ])articu]ar CaTo’s Dr Ri Ru^tua, veiy many 
valual^le hints conld be gaineel as te) tht applicatiem of the agricultural vScience 
of our own day. 

The lectures were complided by excursions into the Campagna to see 
existing remains of ancient agricultural and drainage works Visits were 
also paid to the demonstration fields, which have been started by the lec- 
turer at the Experimental Institute foi Agriculture, Animal Husbaiulry, <md 
milk production {Istiiuto Spcmnculah' 'l^ravu) ZooUdiico Lattifct^o) at Monte 
Rotondo, which is utilised, administered and managed hy the Ministry of 
National Economy). 

2O8. Italy : Institute of Cereal Cultivation in connection with 
the Bologna Co-operative Society. In Italy the improvement of wheat 
is being studied at the Rieli Siazuna di ^^rtuiuoltura, and at the Btituto d\ ce- 
realicAdtiiva at Bologna. Tliis latter is under the direction of Prof F To- 
DARC) and was o])ened in 1908, and the objects of its work are as follows • i . to 
assist in the improvement of breed, with special reference to wheat, of the 
principal cereals cultivated in Italy , 2. to investigate the conditions of cul- 
tivation most suited to each type of wheat; 3. to make each region produce, 
so far as possible, the seed wheat it requires ; 4. to submit the ordmary 
varieties of wheat to selection whenever it seems advisable ; 5 to enable 
students of the Higher School of Agriculture to complete their ]>liyto- 
technical studies. 

One of the most important departments of the Institute is that of re- 
search into the conditions most suited for each type of wheat, with a view 
to indicating the districts best adapted for the cultivation of a given type. 
The trading activities of the groups of producers are organised through an 
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office with headquarters at Piacenza [Federazione Italiana dei Consorzi Agrari), 
These consortia are established in all the regions of Italy by means of the 
local agricultural lectureships (Cattedre locah d% agncoltura). In the Consor- 
tium of Bologna are included the Institute for Plant Breeding and the 
Co-operative Society for Seed Production. The varieties selected by the 
Institute and recognised to be of value are propagated by share-holder 
cultivators in the different agricultural centres or consortia. The crops are 
inspected by officials from the Institute who are present at the threshing and 
at the sealing of the sacks wliich go to the Society which pays the producer 
I to 2 liras more for the wheat than the maximum market price and later 
gives, if the seed proves .satisfactory, an extra premhmi to producers. 

Among the activities of Prof Todaro, the following may be mentioned : 
his investigation of the minor .species of whe.it, condin ted by a process of 
selection from the cultivated fields of those plants wffiicli are distinguished by 
some special characteristic sowing and preservation of the finest stocks, 
seeds from whii h are issued to members, while the original improved tytic is 
ahvays maintained pure. Great importance is attached to early maturity, 
as, if a late maturing wdieat becomes scorched, the grain rijiens badly and 
the cultivator gets no benefit from its yield capacity. Wjeats with short 
straw are preferred as they are less easily laid Mayun describes the 
different activities of tlie Imstitiite, the museum, the experinK'iilal fields, 
the farm houses and the different breeds of selected wffieat lie arriv(\s at 
tlie conclusion that given a chniaie and geographical conditions similar to 
tliose obtaining in the Bologna and Carcassonne (Aude) regions, it would 
be advisable to try to introduce the \arieties of selected wdicat to be 
obtained at tlie Institute. (Maylin M rstati(/n cVessais des seuuiKes de 
Paris). I/ln,stitut de cere^aliculture de la Socicte co-opfcitive bolonaisc, ])oiir 
le production des semences de grande culture A'iui. dc la science agumo* 
mique fran^msc rt Hrangere, Vol 41, No 6 Paris, 1925). 

269. Oceania: Pan- Pacific Research Institute at Honolulu, Hawaii. 
— The chief object of this Institute, founded by the Pan -Pacific Union, 
is the consideration of questions comiected with the food resources of the 
countries of the Pacific Coasts Its w^ork also includes the study of the de- 
mographic, ethnographic and health problems af these countries The In- 
stitute is administered by a council, consisting of reprcvSentalives, elected 
from each Pacific country. There is also a Board of Governors composed 
(a) of tlie chairmen of each of the Permanent Committees formed from among 
the Institute members for the various brandies of research ; (h) of the Pre- 
sident of the Science Council of the Pan-Pacific Union , {c) of the general 
director and of the honorary president of the Institute ; {d) of members elect- 
ed annually by the Board itself from among the scientists and technicians 
collaborating in the researches carried on at the Hawai headquarters. 

The following studies and enquiries are carried out by the respective 
permanent committees : the Pacific coasts in general ; the food resources 
of their waters ; land cultivation ; regional botany, ethnography and demo- 
graphy ; questions of health and sanitation ; the collection of useful plants in 
the Pan-Pacific Economic Botanic Garden ; animal husbandry ; meteorology ; 
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topography ; transport and distribution of food stuffs ; international legisla- 
tion to facilitate agreements or treaties encouraging the development, utili- 
sation and preservation of the natural resources (both animal and vegetable) 
of these regions ; agricultural entomology and phytopathology 

Branches of the Institute will be formed in each of the Pacific Countries. 

270. Japan ; The Sapporo Agricultural College. - The Hokkaido 
Imperial University is the outgrowth of the Sap])oro Agricultural College 
which was fomided in 187O The College itself may again be tracr^d as far 
back as the spring of 1872. In that year a small preliminary school was 
started in Tokyo by the Colonial Department of the new Imperial (Govern- 
ment with the object of ttaiiiirig young men for the work of colonisation in 
Hokkaido. At the same time it was to serve as a stepphig stone to a future 
higher institution of Agriculture and l^ngineering. In 1875 the school was 
removed to Sapporo, Capital of Hokkaido, and was called by the new name 
of the Sapporo School. Under recommendat ion of Oeiierai Horace Cvp run. 
Commissioner and Adviser of the Colonial Dt'partmeiii, the Japanese autho- 
rities succeeded in procuring the service of Dr William vSmiTii Ceark, Presi- 
dent of the Massac'liusetts Agricultural College, to orgaiiLe a new higher 
instilutiou of Agricultiue similar in ])laii and scope to the Agricultural Colle- 
ges of the U. S A The name ot the Sapporo Agricultural College was 
given to the new institution which was the earliest organ of agricultural 
higher education ever foinidtal in Jajian. 

In llie T()lu)ku Imperial UmversiU was o])ened with Uvo h'acul- 

ties, one being the College of AgrieultUiC in Sa])por() and the other the newly 
started College of Science in vSentlai I'hus the ^>a})])oro 'Ygiiciiltural Col- 
lege became a component part of the Tohoku liii])erial T University, though 
only for a short time. In March 191 S, the Hokkaido Imperial University 
was formed by an Imperial Ordinince with the Faculty of Agricnltnre se- 
parated from the Tohoku Imperial Hniversity and th(‘ newdy founded I'a- 
culty of Medicine in Sajijioro Pre])aratioii lor the oj)eniug ol the Faculty 
of Engmeering is now actively going on. < 

111 December 1922 the teaching staff of the Sajiporo College as transform- 
ed into the Faculty of Agriculture consisted of r ^2 persons including lecturers, 
demonstrators, assistants, etc., giving instruction in ^2 subjects. The ins- 
truction was divided into six sections agromjiny, agricultural economics, 
agricultural biology, agricultural chemistry, forestry, and zootechiiics and 
under each .subject there is a syllabus of mimerous theoretical and practical 
exercises. Two schools of an entirely ])ractical (diaractcr have been later 
added : the vSehool of Practical Agriculture and the School of Practical Vo- 
restry, and there is also a School of Fishery 

The Central University library contained in March 1022, 34 A()o Ja- 
panese and Chinese books, 38,085 Euroi>ean and American books and 3030 
atlases, tables, pictures, etc. ; the decimal system has been adopted for clas- 
sification of the contents. 

The Botanic Garden of 30 acres is located near the centre ot Sapporo. 
It has about 6000 plants, foreign as well as indigenous There is also a 
museum which w^as erected 1883 , this is open to the public and divided into 
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four sections: t, Natural products; 2, Industry; 3, History, 4, Books, pic- 
tures and photographs It is celebrated for its valuable collections illustrat- 
ing the natural history and anthropology of the Plokkaido. 

The T University demonstration farms are situated in different parts of 
the IvSland and cover in all 15,187 acres There is besides a garden of nine 
acres. There are four University forests in Hokkaido covering 183 103 
acres, one in the island of Saghalin (48,793 acres), one in Korea (63,436 acres), 
and one in Formosa (16,782 acres). 

The School of FivShery lias a marine station and laboratory on the shore 
of a little harbour not far from Sapjioro (The Development of the Hok- 
kaido Imperial Unhersity, Sapporo, Japan, 19^3). 

27 T. Russia ; Installation of new Meteorological Stations in Mon- 
golia. — Prof W B vSciioSTAKOWiTSCH, director of the Meteorological 
and Magnetic Observatory at Irkutsk, has organised, for the Government 
of Mongolia, a well e(|uipj)ed nieteoiological service In addition to the 
XTrga Observatory, there arc in existence at present seven vstations at Uljas- 
sutai, Wanghi, Chatyl, Dsain Schabi, Sangin, Ude and San Reisse These 
centres of observation were instituted wdth the support ot the Central Geo- 
physical Observatory at Ueiiingrad (Dr. A I’etkrmann'vS, Mittcihujgcn aus 
'\Jubtiis Perthes Geog^aphi^chir An^iali'\ Yeai 72, Parts 1-2, (xotlia, 1926). 

272. Dutch Indies; Agricultural Research Institutes. — Dr P J S. 
Cram>:k, director of the Goverimient Agricnltnral l^.xperiment Station of 
Buitenzorg, Java, in a concise but full re])orl made to the Pan-Pacific vSeien- 
tific Comicil to be held this year in Japan, gives an account of the organis- 
ation of the research w^ork, government as well as private, which is being 
carried on in the Dutch Indies Among the institutions directly subordinat- 
ed to the Department of Agriculture are . the Buitenzorg Botanic (rarden, 
directed by Dr W. M Van Fekt^wen, which was founded in 1817, witJi a park 
which includes the summit of Mount Pangerango — 3000 m and with 
an alpine hut at a height of 2400 in for the study of the mountain flora ; 
the General Agricultural Kx]?eriment Station (Buitenzorg), under the di- 
rection of Dr CkamKr himself , the Phyto])athological Institute, directed 
by Dr C J J Van Haei, and including tw^o sections, a botanical and a zoolo- 
gical section, as well as the quarantine inspection service carried out at Tand- 
jong Prick, Seniaraug, Soerabaja, Makassar and Medan (Belaw^an) ; the Di- 
vision of Agricultural P^conomy, under the direction of Dr. Cramer ; the 
Goverimient Kxperiment Station for the cultivation of quinine, vSituated in 
the desmesne plantations of Tjinjirocan, l*engalengan and the neighbourhood 
of Bandoeng, and directed by Dr. M. Kerbosch , the Buitenzorg Agricultural 
College, under the direction of Dr. Th Vaeru'cn ; the Forestry Research 
Institute, also at Buitenzorg, mider the direction of Dr. R Wind, and in- 
cluding four sections timber technology ; forest investigation from the bo- 
tanical and technical standpoint ; enquiry into the possibilities of re-esta- 
blishment of forest species (apart from teak), enquiries as to the re-CvStablish- 
ment of teak forests and forest protection ; the Buitenzorg Laboratory of 
Veterinary Research, under the direction of the Veterinary Officer, Dr. C. Bub- 
BKRMAN, and including the sections of : general diagnosis, preparation of se- 
rums and vaccins, veterinary parasitology, and various kinds of revSearch. 
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The Magnetic Meteorological Observatory of Batavia, directed by Dr. C. 
Break, is under the Naval Department. A number of flourivShing private re- 
search institutions also exist in the Dutch Indies • an B^xperiinent vStation 
for the sugar plantations at Pasoroean, with a sub-division at Cheribon ; 
the general Experiment Station of Rubber Planters of the Bast Coast of 
Smnatra (A. V. R. O. S ), Kampong Baroc, Medan SDK.; the Buiten- 
xorg Central Experiment Station for Rubber (Java) , the Institute' for Rub- 
ber Physiology, also at Buitenzorg ; the United States of America Depart- 
ment for experiments on the rubber plantations, in Kisaran, Sumatra ; the 
General P)xperimeiit Station for Tea and Rubbt'r of Java region, with lic'ad- 
quarters at Buitenzorg ; the Scientific Service for tlie Rubber Plantations 
of an Amsterdam Company, in the neighbourhood of Medan ; the Ex]K'riment 
Station for the rubber of Western Java . the Malang r:Ni)erinient Station 
wliich chiefly deals with cotTee and rubber , the Laboratory for the study 
of the insect Siephanode'^i s hcmipn Ferr., paiasit(‘ of the ('olfee berries, and 
finally the two Tobacco Ex])eriment vStations at IClateji and Deli (Dr. P J S. 
Cramkr. Institutes for Research Work in the InterCvSt of Agriculture in the 
Netherlands Indies Joifuial of Pati-Pacipf Ptscmch, Vol I, No. 2 Hono- 
lulu, 1025). 

zy \ Russia : “ Dokoutchaev ” Soil Science Institute at Leningrad* 
— The Soil Science Section of the IT'rnianeiit Coinniission for the Study of 
the natural resources of the USSR , at the Acadeiu}^ of Seienee at Lenin- 
grad, has been re-nanied thc' Soil ScieiUH' Institute, re-organised and traiis- 
I: erred to a large* building forming ]>art the geological inuseiim ol this Aca- 
demy. The Soil Science' Museum and special Library, be'ariiig tJie name of 
the founder ol Russian Soil heaeaice, Prof \^ V DoKouTcuakv, have- abo 
been transferreel here 'the Diiector of the* mwv Institute is I' LoKwinson 
J n^SSlNc;, a membei of the Aeadenny (hTom a earcular sent by the Secreta- 
riat of the Russian Institute of vSeiil Science) 

274, Gzecho-SIovakia : The Union of Institutes for Agricultural 
Research. - Tins Union inelueles all the ]>ublie and private mstitutions 
in Czecho-vSiovakia interested in the progress of the science and jiraelice of 
agriculture S])ecial Sections are forni(‘(l lor the study of particular pro- 
blems ■ soil science, seed testing, investigations of fertilis('rs and on plant 
nutrition, phytopathology, questions of milk production, etc. Bt'giiining 
from January of the current year the Union has ]mblished a bulletin (I 
nik vyz kumnych ustavii u’medchkyih) with a supjilement dealing with plant 
4 iseases. (Publishing Office. Prague II, Vaclavsckcy No 47). (Communica- 
tion vSent to the International Institute of Agriculture). 

275. Czecho- Slovakia : Instruction in Cheesemaking. this in- 

struction is given at special schools, at Frydlant, founded in 1802, at Pl/efi 
(dating from 1894) Kromefiz founded in 1902, all three being also at- 

tended by foreign students. An experimental station and a ninseuni is 
attached to each vSchool. There are also two other experimental institutes 
at Prague, one of which is Atached to the Higher School of Agriculture w hile 
the other belongs to a limited company, which is however under the control 
of the Ministry of Agriculture. 

Cheese manufacture in Czecho-Slovakia is also encouraged by thc acti- 
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vity of bodies of the nature of syndicates with headquarters at Prague, Bmo 
and at Bratislava respectively and are grouped into three co-operative fe- 
derations. (Publication of the Ministry of Agriculture of the Republic of 
Czecho-Slovakia, Prague, i December 1925). 

276. Czecho-Slovakia : Report of a visit to the Agricultural In- 
stitutions. — Dr. A. Marceeeo Del, Maino has lately visited the most im- 
portant of the agricultural institutions of Czecho-Slovakia, obtaining much 
and varied infonnation especially as regards the cultivation of wheat and 
of the sugar beet. He is thus in a position to give an account of the work 
done by the Higlier School of Agriculture and Forestry attached to the Gre- 
hova Polytechnic, by the Government Stations of Uhrineves (about 5; 5 hec- 
tares including 432 of plough land), and of Clumec, directed by Prof. K. Ka- 
MENiCKY, for the improvement of fruit plants, also of the Brno Experiment 
Station and the two private stations, namely the one at Clumec for selec- 
tion and improvement of breeds of wheat, forage plants, and aromatic and 
medicinal plants, and the Semsice station (near Dobrovice), and finally of 
the Dimited Company for the jnoduction of beetroot seed 

Tlie report drawn ii}') by Dr MarckIvT^o Dee Maino presents a simimary 
of the notes which he was able to make on the scientific agricultural me- 
thods in use in the Czeclio-Slovakiaii Republic, and concluvsions of value are 
drawn by the author (Report forwarded by the author to the Inteniational 
Institute of Agiiculture). 

Agrm^ltnral and Sacntifu A'-^sociaiions and Imtituhons 

277. International Scientific CJonimissions at the International 
Institute of Agriculture, These Commissions are appointed by the 
Permanent Committee of the International Institute of Agriculture whenever 
it seems advisable to that Committee to call upon a body of competent per- 
sons to study and make decisions on questions coming within the province 
of the Institute Each Commission is called upon . 

(a) to provide the Permanent Committee and the Bureaux of the 
Institute with advice on all questions submitted to it ; (6) to present their 
views of a technical and scientific nature on all questions falling within the 
competence of the Institute ; (c) to make recommendations to the Perma- 
nent Committee, requesting it to consider or cause to be included in the Agenda 
for the Commission any question of importance to the progress of the difie- 
rent sciences wliich have relation to agriculture ; {d) to establish through 
its members close relations between the Institute and men of science and scien- 
tific institutions, and vice-versa. 

The work of each Commission is carried out as follows . — (a) by meet- 
ings in Rome, summoned on the motion of the Permanent Committee of the 
Institute ; (b) by consultation of all or some of the members, according to 
the nature of the question, by correspondance ; by the exchange of suggestion, 
infonnation and advice, between each member and the Institute. 

The various Commissions here referred tofwill together form the In- 
ternational Scientific Council of the International Institute of Agriculture. 
(Regulations for tlie International Scientific Council of the International 
Institute of Agriculture). 
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278. China: Foundation of a Natural History Society at Pekin. 

— This vSociety was formed in September 1925, on the initiative of Dr. A. W. 
Graban. Dr. G. D. WliyDKR was elected President, and after the organis- 
ation of tlie Society was completed, addressed the meeting on the subject 
of ' vSome Common Birds of Pekin, illustrating the lecture by means of a num- 
ber of mounted specimens of the Chinese birds and coloured i^lates of a num- 
ber of closely related American birds. In addition were shown some co- 
pies of ancient Chinese paintings of birds. These were so accurate that in 
many instances the birds can now actually be identified from them. (Science, 
Vol. DXIT, No. 1612, 1925). 

279. Hawaii : Honolulu Academy of Sciences. — The Academy was 
fomided some months ago with a membership of 80, The Ihesident is Dr. F. C. 
Newcomb K ; Vice-President, Dr. C. Montaci^Iv CooKiC. 

280. France : A Permanent Committee for Milk Testing. — This 
Committee has been established by the Socute nationale (Vcnconyui^^nncnt 
a rai^rtcitliiive and is formed by a combination of the Testing as.sociations 
already in existence. Tiie obj(. ct of the Committee is to encourage the diffu- 
sion of the testing systeTii, and to keep the as.sociatioiis thus combined in- 
formed of all that has been done in the matter and of all results obtained ^^ith 
a view to the cstablishimnit of furtlier testmg work. At the end of j<> 25, 
the Committee liad extended its work to 13 breeds of cattle and jO ajssocia- 
tions v\c‘rc formed for testing of tlu* Norman breeds and t5 for the Flemish 
breed, whether exclusively, or at thc‘ same time as othca breeds. (Im \'ie 
A^vuolc cl Ruralr, Year j 4, vol. XXvfl, No. j9, Paris, 1925). 

281. France : Chambers of Agriculture in the French Establish- 
ments in India. By a Decree of January last, throughout tliese Fsla- 
blishmeiits, the Governor has authorised the institution of Chambers of Agri- 
culture for the ])rotcction of the agricultural interests of the Kegion. It 
is more particularly their duly to su])ply all information to tlic Cioveriimeiit 
on the agricultural questions relating to their arc^a, and to give thitr view’s 
as rc'quested ; to transmit to the authorities all resolutions whi(‘h tlit y may 
4>ass on any question of agricultural interest ; and to carry out any cl(q)arlmen- 
tal work that may be entrusted to them. These Chambers of Agriculture 
may be empow^ered to set up, to administer and to as.sist with iinuls within 
their respective areas, establishments, institutions and services of agricul- 
tuxal value and also any rural undertakings of a colk-ctive tdiaracter. In 
the event of these undertakings having value both from the agricultural 
and commercial stand4)oint, grants may be made to them from the Chambers 
of Agriculture and the Chambers of Commerce, conjointly, (jouvnal Ofji- 
del, 26* January 1926). 

282. Great Britain : The Intelligence Department of the Mi- 
nistry of Agriculture and Fisheries. — A report on the work of the 
Intelligence Department of the Ministry for the three years 1021-2.4 1 ms been 
published. It includes the work of agricultural instruction and ex])erimental 
enquiries with relation to the production of milk, poultry kee4)ing. horticul- 
ture and live stock improvement. This publication continues the similar 
report for the two years if^icj-21 which contained a general account of the 

lO — A^y. ing. 
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policy adopted by tlie Ministry in agricnltural research and education dur- 
ing the period immediately after the War. 

The work of the Intelligence Department falls naturally into three main 
divisions; I. Research; 2. Advisory; 3. Education. 

The Research Institutes and Stations of which there are 10 altogether 
ate grouped according to the subject of their investigation and are when 
possible affiliated to a University, 

PTve of these Institutes deal with soil and cereal and forage crops, five 
with horticulture, four witli animal pathology, tliree with animal husbandry, 
one with agricultural economics and one with agricultural engineering. The 
Institute of Agricultural Kngineering is attached to tlie School of Rural 
Economy at Oxford. A new Institute of Animal Pathology has been found- 
ed at Cambridge. Advice on agricultural questions is usually given through 
the medium of the County Agricultural Organiser and his staff who are in 
direct contact with the farmer. This staff gives advice on matters of every 
day routine ; they are so to speak the general practitioners for agricultural 
ills. Wlien however they cannot prescribe the treatment thenivselves they 
can call in the specialist officers at the agricultural colleges. These Advi- 
sory Officers are placed at the centres known as Advisory Centres, generally 
a University or Agricultural College or a similar institution The area of 
administration of these bodies consists of a fixed niunber of counties which 
constitute a Provincial area. 

The Advisory Officers in Chemistry, Entomology, Mycology, Agricul- 
tural Economics, Bacteriology and Veterinary Science thus form a link be- 
tween the county staffs and the general body of research workers. 

Agricultural instruction falls naturally into two main branches : Higher 
Instruction given at the Departments of Agriculture of the Universities, and 
at the Agricultural Colleges, and providing a two or three year course leading 
up to a degree or diploma , Lower Instruction provided by the local aiitho- 
rities and consisting of yearly courses or lectures on special subjects held at 
the Farm Institutes. Experimental work and demonstrations are also or- 
ganised as well as shows and competitions. 

These organisations are thus linked with each other by higher councils 
or committees such as the Research Council which includes all the Direc- 
tors of the Re.search Institute, the Animal Diseases Research Committee, 
the Committee of Advisory Economists. These bodies carry out a work of 
co-ordination effected partly by the periodical meeting of the Advisory. Of- 
ficers as well as in Provincial Conferences between the specialist Advisors of 
a given Advisory Centre and the County Organisers of the Counties belong- 
ing to a certain province and Advisory Centre. In addition a Conference 
of Organisers may also be held at a Research Institute. 

The Ministry of Agriculture has the supreme control of all the organis- 
ations described. 

The report is evidence of the great development of the organisation dur- 
ing the three years under consideration, a development due largely to the 
large grant made for the purpose. (Report on the Work of the Intelligence 
Department of the Ministry for the three years 1921-24. H. M. Stationery 
Office, 163 pp. Price 3/-). 
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283 . Great Britain: Report of the Fertilisers and Feeding Stuffs 
Advisory Committee. — This Committee which was formed by the Min- 
istry of Agriculture and Fisheries in December 1924 has drawn up a detail- 
ed report on the following questions into which enquiry has been made : 

(a) designation of the fertilisers and feeding stuffs to which arc ap- 
plicable all the legislative measures proijosed on the basis of the report of 
the Ministerial Committee on the Fertilisers and Feeding Stuffs Act of 1906 ; 
and designations of the fertilisers and feeding stuffs to which on the other 
hand are applicable only the civil provisions of the same I^aw^ ; 

(b) the definition of all the substances or classes of substances under 
consideration ; 

(c) note on the constituents which must be shown in the invoices 
and trading descriptions as present or not present in these substances ; 

{d) designation of those substances wdiich are to be considered as 
either wwthless or deleterious, as fertilisers of feeding stuffs. 

The Committee could in addition fix the terms to be emjdoycHl in the 
trade descriptions and invoices of the substances in question. (Report of 
the Fertilisers and Feeding Stuffs Advisory Committee. II. M. Stationery 
Office 36, Pr. Ivondon. Price qd). 

.’84. Great Britain: Veterinary Inspection of 1924. - The Chief Ve- 
terinary Oflicer of the Ministry, Sir Stkvvakt vStockman has issued a report 
on the w'ork carried out under the Diseases of Animals Acts. One of the 
principal headings of this report relates to Foot and IMouth Disease and an- 
otiier clia])ter to the Supply of Meat by means of the imports of store cattle 
mainly from Canada, the Pnited States .uid South Africa. Menti(^u is also 
made of the tiansit of stock from Ireland, the import of animals for exhibition 
and other exceptional purj)oses and the export of horses to the eontineiit. 
The w^ork carried on at the ]Kuts by the Port \>terinary Officers is de- 
scribed. The report is to be obtained from II. M Stationery Office, Ada.stral 
House, Toiidon, W. C. 2, price js (xl (TJk Jountal 0/ the Ministry of Agri- 
culture, vol XXXII, No 0, Jvondoii, 1925). 

285. Tripolitania : Agricultural and Meteorological Services. 

By decrees of June 1025, the Ch)venimeut of this Colony has iSvSued regula- 
tions for the : Agricultural Propaganda Office, Travelling Agricultural Pro- 
fessorships, the PvXperimental Station of Sidi Mesri and the Meteorological 
Services. 3 'he Agricultural Propaganda Office acts priuci]xilly as advisor 
to the Colonial Government, controls plant diseases and stock-breeding, 
affords technical assistance to the agriculturists and stock-brccdcrs of that 
region. The objects of the Bxperimental Station of Sidi Me.sri arc • a) the 
study of agricultural and economic conditions of the Colony in relation to 
its agricultural development ; h) the study, through experiments and tests, 
of the crops best suited to these conditions ; c) the study and application 
of the best methods of cultivation ; d) the selection and miprovement of ra- 
ces and varieties of plants and animals, in the strictly agricultural sense as 
well as in the zootechnical, suited to the climate and local resources ; e) the 
carrying out of economic-agricultural experiments. The Meteorological 
Station is responsible for the daily reports of the meteorological and geo- 
physical observations by tlie Tripoli Central Observatory, and for receiving 
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and collating in six?cial publications, all meteorological data from the va- 
rious Stations in Tripolitania, Cyrenaica and the Central Mediterranean Basin. 
It assists also the observers in the territory when such assistance is needed. 
{Bollettino d'infofmaziom economiche, Mmistefo delle Colonie, Year XIII, No. 4, 
Rome, 1925). 

286. Japan : The Japanese Association for the Advancement of 
Science was founded in April 1925 and held its first meeting at Tokio. 
Dr, Kozai, President of Tokyo Imperial University, acted as Chairman. 
The second meeting will take place at Kyoto. (Science, Vol. TXIII, 
No. 1619, 1925). 

Congresses and Conferences. 

287. Italy: International Conference on Emigration and Immigra- 
tion. Rome, 15-31 May 1924, 

288 Xllth International Congress of Agriculture, Warsaw, 21- 
24 June, 1925. — P'ollowing on the information given in the last number 
of the Review regarding the resolutions paSvSed at tliis Congress on Agricul- 
tural Instruction and Idant Production, and taking into considerali<ai the 
fact that on the subject of phytopathological organisation and on epizootic 
diseases the conclusion which accompanied the se])arate reports (?' C itr- 
rent Notices A0.3, 1Q25, of this Rcoieiv) have been acce])led as final resolutions, 
heremider follow the resolutions passed on Agricultural lixperiments, Zootech- 
nical h^xperiuients and on Seed Te.sting. 

Agricultural Experiments. — As numerous questions of a practical and 
theoretical character concerning varieties of improvc^d plants, cannot he re- 
solved except by collective experiments over long periods, the Congress in- 
vites the International Xhiion of Growers of Selected Seed : o) to submit to the 
forthcoming Congress a draft of rules whereby it will be possible to compare 
and make use of the results of the experiments under discussion and those 
obtained in successive years in the various countries; b) to publish periodi- 
cally in their own organ or in the Tnternational Review of the Sck nee and Prac- 
tice of Agriculture issued by the International Institute of Agriculture, Rome, 
all reports of general interest. 

Given the importance of a rapid and economical solution of the nimierous 
agricultural problems, the Congress invites the organs of the Agricultural 
Research Institutions of all countries to found an International Organisa- 
tion having for its objects : a) tlie standardisation of methods of research ; 
h) the supply to its members of all infonnation regarding the research under 
study or in course of preparation ; c) assignment to its members of specified 
research work ; d) formation of a Drafting Committee which should publish 
all conclusions of general interest derived from the publications of different 
countries ; e) the support of this International Organisation by the national 
Organisations already existing. 

Taslly, for the study of soil science questions, the Congress is of the opi- 
nion that special international conferences should be held ; and appoints, 
meanwhile, a Provisory Committee composed of Messrs. Jelinek (president), 
Cassado dk ea Fuente, Dorph-Petersen, JournEe, Kosinskv, Roy, 
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vSiSSKSTi until such time as official members shall be appointed by the Go- 
vernments or interested Institutions, 

Zooicchfitcdl Expeviuiefils . — — Ciiven the necessity for zootechiiical researches, 
the Congress has drawn tlie attention of Agriculturists to the advantages 

of: (i) the establishment of Zootechnical Research Institutes independent of 

Higher Agricultural or Veterinary Schools, having at their disposal land 
with stock of different breeds and varieties, and of an economic value ; 
(2) the organisation of practical experiments, to be carried out under the di- 
rection of Zootechnical Research Institutes, on land belonging to tlie Agri- 
cultural and Veterinary Schools or Scientific Institutes, or even to i)rivate 
individuals who have the necessary staff and materials; (s) the consider- 
ation of the establishment of an International Institute of Zootechnical Re- 
search For the realisation of this progranmie, the Congress has, meanwhile, 
appointed a Ihovisional Committee cotn]>f)sed of Messrs. CaSvSajjo I)1>: 
Fuknth, Adamktz, Arknandic, Costantinksco, Diccitambre, Kvart, Moc- 
ZARvSKi, V. Wendt, until such time as official members shall be a])]>ointcd 
by the Governments or interested Institutions 

Control of S((d Testing The Congress has made the following recom- 
mendations : (]) to give a permanent character to the technical control of 
the ’work exeented by the vSeed Testing Stations and to facilitate the train- 
ing of the experts ; (2) to publish every }ear a list of the Stations which have 
given results that niav serve as a guide to interiiatioual trade 

The Congress has furtber drawm the attention of public bodies of the 
various countries iiiterestt'd in tbe seed export trade, to the neceSvSity of 
giving their support to the InternatioxxJ Seed Testing Associaiion and of 
giving the highest consideration to its pro]>Obals for the regulation of tech- 
nical and commercial seed testing 

28c} Belgium : International Congress of Scientific Organisation 
of Labour. Brussels, 14-16 October 1925 . — On this Congress, Ik Id un- 
der the auspices of the Belgian C*overnmeiit, a considerable vohime has 
already appeared comprising tlie re])orts ])resented at the Congress, d'be 
publication is divided in sections . (kmcral problems of organisation, Organ- 
isation of production , Determination of cOvSt price , Sale organisation ; 
Organisation of Offices , Ajxplication of the organisation to Administrative 
Public vServices ; Application of organisation to Agriculture. For further 
information on the Congress ajxply : Suriianat General, Jlne Moniagne clc 
rOratonc, 8, Bru\ell(s, Bdgique (Congres Interna tional de T Organisation 
vSeientifique du Travail, pp, 317, large ill, diag. Brussels, T025). 

290. East Africa : International Agricultural Conference. Nai- 
robi, Kenya, end of January 1926. — Invitations to this Conference which 
was arranged by the Government of Kenya were sent to the CTOvernments 
of Tanganyika, Uganda, Sudan, Zanzibar, the Seychelles, Mauritius, Nyas- 
sahmd, the Union of vSouth Africa, Rhodesia, Mozambique, Belgian Congo, 
and Italian Somalia. The programme of work is in ten scctiorivS . /vgri- 
ciiltural IToduction ; Improvement of production ; Lvxperimental work in 
agriculture ; Sale of produce ; Clas.sification of i)roducts ; Agricultural Le- 
gislation ; vStock breeding ; Agricultural census and crop valuation , Agri- 
cultural instruction ; Organisation of_ Agricultural Bureaus. 
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On the occasion of the Conference an agricultural show was held at Na- 
kuro. It is hoped that further similar conferences will be held periodically, 
every three or five years, diiferent colonies being chosen in turn for the meet- 
ings. So as to facilitate the work of preparation the head of the Agricultural 
Department or Bureau in the territory in which the meetmg is to be held, 
will assume the office of president and his Government will provide for all 
the expenses of the visit of the various delegates. 

291 . United States : IVth International Congress of Botanical 
Sciences. Ithaca, N. Y., 16-26 August 1926. — This Congress will comprise 
Sections on : Agronomy (sccretar^^ : C. II. Mvkrs, Cornell University, Ithaca, 
N. Y.) ; Bacteriology (secretary : J. W. Sherman, Cornell University, Ithaca, 
N. Y.) ; Cytology (secretary : U. W. Sharp, Cornell University, Ithaca, N. Y.) ; 
Morphology, hystology and paleobotany; (secretary; IJ. S. Johnson, Jolms 
Hopkins University, Baltimore) ; Bcology (secretary : 11 . L. ShanT, Bu- 
reau of Plant Industry, Washington, D. C.) ; Sylviculture (secretary: R. S. 
Hosmkr, Cornell University, Ithaca, N. Y.) ; Genetics (secretary ; C K. Ah- 
EEN, University of Wisconsin, Madison, Wis.) ; Horticulture (secretary; A. J. 
Heinicke, Cornell University, Ithaca, N. Y.) ; Physiology (secretary : O. F. 
CURTisS, Cornell University, Ithaca, N. Y.) ; Pathology (secretary ; Donaed 
Reddick, Cornell University, Ithaca, N. Y.) ; Botanical pharmaceutics (se- 
cretary : H. W. Youngkicn, Has-sachusetUs, College of Pharmacy, Boston) ; 
Taxonomy (secretary: K. M. Wieoand, Cornell University, Ithaca, N. Y,) ; 
Mycology (secretary: II. M. Fitzpatrick, Cornell University, Ithaca, N. Y.). 

Altliough the Congress does not j^rovide for a special Section to deal 
with .special questions such as “ rules for nomenclature ”, the Organising Com- 
mittee has taken necessary measures in order that each section may be able 
to tliscuss similar arguments of international interest. 

All conimunications and informations in regard to each section should 
be addressed to the secretary ; those dealing with exhibitions and general 
to U. W. Sharp, Secretary Programme Committee of the International Con- 
gress of Plant Sciences, Stone Hall, Cornell University, N. Y. ; those regard- 
ing excursions, collective trips, transportation, etc., to IT H. WiiiiTziCE, (ad- 
dress as above), and those relating to the Congress in general to B. D. DuG- 
GAR, Missouri, Botanical Gardens, St. Louis, Mo. 

292. United States : International Conference of Horticulture. 
New York City, 9-16 August 1926. — It is being organised by the Hor- 
ticultural vSociety of New York. The following subjects will be discussed : 
sterility of fruit in relation to seed production ; fruit culture and seed produc- 
tion under the horticultural and agricultural aspects ; botanical and gene- 
ral aspects of sterility and fertility. 

293 . Pan- Pacific Scientific Congress. Tokyo, 27 October- 9 No- 
vember 1926. 

294 . First International Cold Congress. Rome, autumn 1927. 

295. Pan- Pacific Medical Conferences. — Dr. Iga Mori, delegate 
of the Pan-Pacific Union and executive secretary of the VI Meeting of the 
Far F)ast Association of Tropical Medicine, held few months ago in Tokio, 
gave formal promise that the Association, on being invited to a Meetmg to 
be held in India in 1927 , would hold another meeting in 1929 in Honolulu, 
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Hawaii. Br. G. B. Codpkr, cx president of the Sanitary Office of the Ha- 
waii lerritor^^, and delegate of the Hawaii C^oveniinent to the 'i'okio Confe- 
rence, as well as special delegate of the Pan-racifie Union, gave also assurance 
that after the India Conference 1027, the T^nion and the Association above 
mentioned would hold their meetings on Hawaiian territory. 

2C)(). The IVta International Conference of Entomology, 1928 will 
probably be held in Tloiiolulu, llaw^aii. I Teced mg Conferences 'were held in 
Brussels (1909), Oxford (1012), Zurich (1023). That arranged for Vienna 
(1915) was not held. The Pan-Uacific Union has ap]K)hited a committee of 
entomologists, wliich will become i)ermanent should the Conference be hold 
in Honolulu. 

297. Proposal for a Conference to be held on Polynesian Races 

has been made by Sir Joseph H. Carrittiiers in the Btilletin of the Fan- 
Pactfic Uvion, no. 72 (Honolulu, 192b). 

298. Spain : National Conference on Sericulture. Madrid, May 
1926 . — Organised by the Council of National lu'oiiomy. Ministry of Agri- 
culture (Uomcnio) and Uabour. Programme: (i) Cause of decadence f)f 
sericulture in Spain. Present situation. Necessity of rebuilding national 
silk industry. (2) (kaieral campaign for the progress of S]Janish sericul- 
ture : a) distribution of knowledge on silkw^orm culture, })) installation of 
silkworm frames, c) planting of mulberry trees, d) utilisation of existing miil- 
beriy trees, c) rearing of the .silkworm, /) in.stallations for the sufTocatioii 
of cocoons, h) national ])roduction of sel(‘cted silkworm seeds, 7) national 
]m.)duction of chirurgical silk, ;) advisability of furth(*ring silk .spiiming in 
Spain. (3) Spanish legislation and national vsericulture. ICxaminatioii 
of the pre.sent legislation and improvement of seric ac'li\ities. (.^) Protec- 
tion of the silk iiidii.stry and revision of present legislative' measures (5) Crea- 
tion of a Higher Central Body to co-ordinate and control legislative iiica.sures 
on sericulture. 

299. United States : Meeting of the American Association for 
the Advancement of Science. Kansas City, 28 December 1925 to 
2 January 1926 . — A special number of Scion e (vol. T^XIII, No. 1622, 
392b) contains the rt'port of this meeting drawn by the Permanent Secretary 
of the American Association for the Advancement on Science. As regards 
the agricultural sciences, the American Society for Horticultural Science 
presented eighty three commimicalioiis and the American Pliytop.ithological 
Society presented sixty three, including nineteen on disea.ses of ceieals, ten on 
the pests of packing fruit, eleven on vegetable ])esls, six on virus diseases, 
nine on disease rcvsistaiiet' and eight 011 miscellaiKous subjects. Joint ses- 
.sioiis were held of the American Phyto-Pathological S(X'iety and the Po- 
tato Association of America, akso with the Amcric'aii As,sociation of Econo- 
mic Entomology. At the session of seed testing which was held by the of- 
ficial seed analysts a large part of the discussions wxis devoted to the methods 
of making germination tests and the genetics section was entirely occupied 
with the contribution of genelics to ]>ractical plant and animal breeding. 

300. Halted States: Fifth Congress of the International Union 
for Control of Tuberculosis. Washington, 30 September - 2 October 
1926 . 
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301 . France ; Congress on Stock Feeding, Paris, end of October 

1925. — This Congress was organised by the SocUU nationale d* encouragement 
d r agriculture . General questions relating to stock feeding were handled by 
A. Leroy, chief of the Animal husbandry work at the Institut agronomique. 
He gave a .short review of the publications on the subject which appeared 
in I'Tance. A number of reports were read on the new theories of feeding, 
on forage feeds for milch cows and butchers’ beasts and on the silage of green 
forage. Nine monographs were also submitted by different directors of the 
agricultural services on feeding of milch cows as carried out in their respec- 
tive departments. 

302 . France : Congress of the Ligue g 6 nerale pour ram^nagement 
et rutilisation des eaux. Grenoble- Lyons, 16-22 July, 1925. — The 

previous Congress of this League had been held at Lille in 1024 . Among 
tlie reports made to the 1925 Congress nhich are of interest in connection 
willi the subjc'cts treated in this Review may be mentioned the following : — 
Eng. vSattvanet ; Water requirements for rural populations ; — • Eng. PrEath); 
Syndicates of Communes for the supply of drinking water ; — Eng. de Pam- 
PEEONNE : Water requirements for irrigation in the sout heastern region , — 
Eng ExpicrT : ITtilisation of water for agricultural pur|K>.scs by means of 
evenly distributed irrigation Other reports of an agricultural bearing were 
of a more or le.ss local character. For information apply to the Headquar- 
ters of the League : 4, Carrefour de rOdeon, Paris (0) 

303 . France : French Congress on Birth Rate Problems. Cler- 
mont-Ferrand, 24-27 September, 1925. - Five Sections : Legislation ; 

Economy and Vocational Policy ; Statistics and Pro]^aganda ; Morals and 
Instruction ; Hygiene of the Dwelling House 

304 . Great Britain; Congress on the Production of Vegetable 
Oils, London. The usual annual Congress of the International Associa- 
tion of Seed Crushers took place in London in 1923 the Austrian and Ger- 
man delegates being present for the first time since the War. Italy was re- 
presented by Dr. Boijs, Signor I>i Fau.sto, Dr. Maranzana, Dr. Paijavi- 
ciNo. As is well known the main object of these Congresses is to effect a 
gradual improvement, inaccoidmce with the shippers, of the methods of In- 
ternational Commerce with oil seeds and oils. One of the characteristic fea- 
tures of this year’s Congress was the tendency which was more and more 
evident to bring into consideration both tlie oil content, and the quality of 
the oil obtained from the various seeds as points to be submitted to 
arbitration. In this way it was resolved that an analysis of the content 
in oil in any arbitration relating to the quality of seeds must always 
be arranged for when requested by one of the arbitrators ; that enquiries 
should be made with a view to introducing into contracts for dry decorticat- 
ed ground nuts a guarantee clause safeguarding the purchaser as to the raax- 
im;nn quantity of fatty acids : the question will be later carefully consider- 
ed whether it is preferable for samples of the oil seeds to be preserved in milk 
or in glass. 

305 . Italy ; Congress on Agricultural Experiment, Rome, 19-20 
March 1926. — This Congress was held under the patronage of the Minister 
of National Economy, His Excellency Beeeuzzo, Dr. G. Borghesani was 
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present in the capacity of Observer for the International Institute of Agri- 
culture. Following communications were made : Prof. Luigi vSavastano, 
Proposal for an official publication, Reviews of Italian agricultural enqui- 
ries (Sunti degh studi agrari italiani) ; Prof. NovkW) NoveIvTI, Problems 
of Rice cultivation ; Prof. Ugo Brizi, Losses to agric\^lture produced by 
industrial establishments ; I'rof. Giroeamo Molon, T'he index of se])aratioii 
of tlie seeds in the table grape ; Ihof. Giovanni MarTkijj, Result of cer- 
tain experiments in control of croj) pests; Prof. h'RAN('i:sco Scgrti, \. Po- 
sition of Fruit growing in Italy. 2. The jnoblcni of Fruit preservation ; ITof. 
BarTou) Majmonj:, 1 . Co-ordination of the action of Agricultural Fxper- 
iment Stations with that of the local agricultural lectureships in respect of 
the experiment and practical demonstrations. 2. Practical value of certain 
methods of stock feeding ; Prof. Giovanni Sani, New ideas in manufacture 
of oils ; Prof. Antonio Marozzi, Agricultural experiment of the industrial 
and technical tyi^e ; Prof. Antonio Zappi Riccordatt, Main problems of bee- 
keeping and the contribution of scientific experiments; JTof. Coricado 
MIA, Some questions relating to Phosphatic fertilisers in connection with 
exiicriment ; Prof. (ukoi.xVMo Azzi, 1. Development on enquiries and re- 
search in the sphere of Agricultural Ideology. 2. Agricultural Fcology dn 
relation to genetics as ap])licd to agriculture Prof. Gioacchino i>i<: Angeijs 
O'OSSAT, Contribution to the study of agricultural land. Re]x)rts : Prof. 
Vittorio Pi:(;ijon, Agricultural i‘xperiment and tlie measures of the Fascist 
(rovernment ; ITof. An('.kto Micnozzi, i. Ncce.ssity for soil analysis. 2. Po- 
sition of Research in regard to “stimulation" for plant devckqmient ; Prof. 
Nazaricno Strampiujj, Reasons for ano method of research into new va- 
rieties of wheat by means of hybridisation, adopted at the Ro^-al Fxperinient 
Station for W'heat Growing at Rieti ; Prof. ITijppo SilvksTri: i. Modern 
methods of control of plant parasites. 2. Control of certain kinds of 
pests of the citrus fruits ; Prof. Ottavio Munhratj, Methods in experimental 
work ; Prof. J^manui:i,k Dk Ciijjs, Report on the Lx])erimcntal Tn.stitutes 
established for the “ hattaglia del grano " in Southern Italy and hi the Is- 
lands ; Prof. Lionkeu) PKTri, ICxperimental work in plant pathology ; 
Prof. Giacomo Rossi, i. Need for collaboration for the scientific study of 
agricultural problems. 2. Preliminary notes on methods of bacteriological 
research in the examination of agricultural land ; Prof. Aeicssandro Mar- 
TEEEI, On the direct use of ground phosjdiorites and lencilcs ; Prof. Gaic- 
TANO BriGANTI, Problems of horticulture etc. in Southern Italy ; Prof. 
Giuseppe Tommasi, Activities and requirements of the agricultural 
stations. 

306. Italy : Ilnd Congress of the National Irrigation Federation. 

Bari, 14-16 April, 1926. -- The Congress discussed qm^stions 011 agricultural 
credit, irrigation and land transformation. Amongst the places of interest 
visited by the Members of the Congress were : the LxpcTimental Irrigation 
Fields belonging to the Acquedotto Puglicse ” at Foggia. For information 
apply to " Sede Centyale della Federazione Naziofiale dellc irvigazioni Mi- 
lano, 31, Via Monforte: Roma, 73. Piazza, SS. Apostoli. 

307. Italy : V National Congress of Labour Medicine. Genoa, 
12-15 October 1926 , 



490 


CURJllSNl^ NOTICES 


308 . Italy : Ilnd National Congress of Pure and Applied Che- 
mistry. Palermo, 23 May-2 June 1926. — Coincides with the centenary 
celebrations of the birth of Stanisi^A(.) Cannizzaro. 

Exhibitions, Ihiirs, Competitions. 

309 . Belgium : Centenary Exhibition, Brussels, 1930. 

310 . Belgium ; International Exhibition. Brussels, 1928. 

31 1 . Italy : International Exhibition. Milan, 1928. 

312 . Poland: International Exhibition. Warsaw, 1928. 

313 . France : Vllth International Exhibition of rubber and other 
tropical products. Paris, 21 January - 6 February 1927, — Organised 
by the Committee of International Rubber Kxhibitions, under the honorary 
Presidency of lyord C01.WIN and of the ex director of the Imperial Ixjndon 
Institute, Sir WYNDimM Dtjnston, and the presidency of H. CtRICVIIXE Mont- 
gomery, will be held at the Grand Palais and will be the First Internation- 
al Exhibition of tropical and sub- tropical agriculture. Adherence has been 
received from : the Rubber Growers' Association ; Governments of Ceylon, 
of the Malay States, the Dutch Indies, the Gold Coast, Nigeria, Belgian 
Congo, Brazil, Columbia, etc. The l^xhibition is under the auspices of 
the French Ministry of Colonies, Foreign Adairs, Commerce and IndUvStry, 
and the Under-Secretary for technical instruction. 

During the Exhibition, under the presidency of Prof. Em. PicrroT Phar- 
maceutical Chair, Paris, and Sir Wyndhem Dttnstan, International Confe- 
rences on tropical agriculture will be held, following the lines traced at the 
preceding Exhibitions in Eondon and Brussels. An IntcTtiational Con- 
gress for the scientific and technical study of the various branches of tro- 
pical agriculture is under project. For information apply to the Adminis- 
tration of International Ex*hihition^, 43 , Essex Street Strand, London, \V. C. z. 

314 . France : Llllrd International Exhibition of Aviculture. 
Paris, 10-15 February 1926. — Organised by the SociHe Centrale d’ Avi- 
culture de Frame at the Exhibition I’ark of the City of Paris (Gates of Ver- 
sailles) . 

315 . Austria : International Fair. Vienna, 7-13 March 1926. 

316 . Italy: International Building Exhibition. Turin, May- June 
1926, 

317 . Italy: International Competition in machinery for transplant- 
ing rice and other cereals, Vercelli, April- June 1926. — This Com- 
petition has been set by the Royal Experiment Station of Rice culture 
of Vercelli, under the auspices of the Ministry of National Economy and 
of the Experimental Institute of Agricultural Mechanics. Preference was 
given not only to machines executing the operations of transplanting as 
much as possible by automatic means, but also to macliines which could 
be used for the transplanting of other cereals, specially wheat. Experiments 
were to be of two kinds : preliminary (working of the machines when still on 
dry ground, etc., taking apart of the machines, resistance of the various parts 
and working resistance) on rice fields of the Vercelli province, on grounds 
of medium grade of dampness employing plants of the Original Chinese “ 
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variety or similar varieties, with normal development (40-50 days after sow- 
ing) and even on grounds of different degrees of dampness or with other va- 
riety of rice or witli plants with different grades of dvclopment. To these 
were to follow laboratory ex])eriments to control the functioning of the ma- 
chines under the most varied conditions, and trials on other plots, of 
machines to be used also for the transjdanting of other cereals 

318. Italy : International Competition of Viticultural Machi- 
nery, Barletta. — This Competition is set by the Cavtiva Sfn vinientale 
of Barletta and deals with : A) JMechanical appliances, either by direct tr.ic- 
tion or funicular suitable to the execution of , (1) dee]) ground work for the 
planting of vineyards; (2) work of me<bum depth or sipierlicial for ditches; 
B) special ]doughs, harrows, and cultivators either by inechanic'al or animal 
traction , C) appliances for the spraying of insecticide and iiingi('ide 
substances either by mechanical or animal traction For ])articulars : 
rector of the CantUia Spenmcntalt , Barleiia, Italy. 

^ 19 . Italy : International Sample Fair, Padua, 5-20 June, 1926. 

320. France : International and Colonial Sample Fair, Bordeaux, 
June, 1926. 

321. iJnited States ; World Fair, Philadelphia, 14 Junc-lSep- 
tember 1926. 

3 ^ 2 . Germany : Agricultural Fair, Cologne, July 1926, 

323. Italy : International Exhibition Fair, Fiume, 1-30 August 
1926. 

324 Danzig : Fourth International Exhibition, August 1926. 

323 Italy : Fifth International Roadmaking Exhibition, Milan, 
September 1926. 

32 () Switzerland : Ninth International Agricultural Exhibition, 
Geneva, September 1926. 

327 Germany : Dog Show, Berlin, 22-23 February 1926. — The 
German vShe])}icrds' Dog Dniou [Diui^thc} S( hafe}h'i{uci~V( ihiuid) organised 
this exhibition whicli uas planned to include a number of breeds oi urdmaty 
dogs as well as breeds s])eciahsed for various kinds of uses. lile-sa\iiig breeds, 
large watch-dogs, messengcT dogs, etc A number oi exhibits of various 
breeds were made by the Balnn} Hnude-Benn-i tub. 

For information apply to. Ihuischrr SthajeiJufod-Virhaod, S hi ( : 

Berhn-Wilmcrsdorf, ZalDiiv^ir Stun^e, 2(> 

328. Germany : Photographs illustrative of Scientific Stock 
Breeding shown at the XXI tn Travelling Exhibition of the German 
Agricultural Society. Stuttgart, 18-25 June 1925. - At this exhibition 
to wliicli reference has already been made in an earlier number oi this Re- 
view (October-Deceniber 1925), tlie IJeif/'>(hc hai'}d«>ii't\c haft^'^-Qc^elBchajt 
resumed the zooteclmical ]ihotogra])liic exhibits. Beiore the war the Prus- 
sian Ministry tor Agriculture, vState lyaiids and Fon'sts offered as prizes for 
agricultural and stock-breeding exhibits from the different Stales t^er- 
many the photographs and phototypes of tins Ii/xhibition. these are ac- 
curate repr^Kiuctions showing the progress which is being made in (Tcrmany 
in the breeding of animals of value to agriculture, 'file reproductions also 
are well adapted for instructional purposes. To every photograph is at- 
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tached a note of the species of the animal, breed, ancestry, measurements, 
weight, etc. For information apply : Deutsche LandtmrtschaftsGesellschaft, 
Berlin S, W. ii, Desumcr Strasse 14 . Orders also taken. 

329 . Germany; XVIth General Exhibition of Aviculture. Dresden, 
16-17 January 1926. 

330 . Germany : Agricultural Week. Halle on Saale, 19-22 Jan- 
uary 1926. 

331 . Germany : Bavarian Agricultural Week. Munich, 25-27 
January 1926. 

332 . Germany : Saxon Agricultural Week. Dresden, 25-29 Jan- 
uary 1926. 

333 . Germany : Exhibition of Poultry and Rabbit Breeding. 
Greifenberg, 14-16 February 1926. 

334 . Germany : Technical Exhibition of Lighting, Heating and 
Gold. Kdnigsberg, 14-21 February 1926. 

333 . Germany : Great Tobacco Fair. Berlin, March 1926. 

33 O Germany : Colonial Fair. Berlin, 14-16 April 1926. 

337 . Germany : Fair and Exhibition of Hygiene, Berlin, late 
April. 

338 . Germany : Horticultural Exhibition. Dresden, May- Sep- 
tember 1926. 

339 . Germany ; Great Sanitary Exhibition. Diisseldorf, May- 
October 1926. 

340 . Germany : Slaughter Stock. Exhibition Berlin, 11-13 May 1926. 

341 . Germany: Agricultural Exhibition. Lubeck, 15-16 May 1926, 
3 ^ 2 . Spain ; Vth National Competition of Animal Husbandry, 

Aviculture, Agricultural Machinery and material for rural instruction. 
Madrid, 14-23 May 1926. — Organised by llie General Association of vStock 
Breeders of Sx)ain 

343 . France ; Llind Avicultural Competition. Paris, 7-11 No- 
vember 1926. — Organised by the SocieU* Centrale d’ Aviculture de France 
at the Jardin d’Acohmatation. 

344 . Algeria : Wheat Competition and Exhibition. Algiers, Oc- 
tober 1925. — Organised by the Chamber of Agriculture of Algiers, Oran 
and Costantine, For particulars : M. le Commtssaire General de VExpoi^F 
Hon de hies Institut Agncole d'Alghic 

345 . Tunis ; Exhibition of Hygiene. Tunis, 2-5 April 1926. — 
Held on the occasion of a Medical Congress 

346 . Ireland : Agricultural Exhibition. Dublin, Spring 1926. 

347 . Italy : National Chrysanthemum Show. Trent, November 

1925. 

348 . Italy : Zootechnical Competition at the Milan Fair. April 

1926. — Show of milking and reproduction stock: 12-14 April; livestock 
show (international competition of fattened livestock): 16 - 18 April; show of 
pigs, sheep and goats: 12-18 April; Dog show, poultry, pigeon and rabbit 
show : 20-22 April ; Horse show, forming part of the International Com- 
petition organised by the Societd Itahanadel Cavallo Belga ”, and the Shoeing 
Competition : 23-25 April. On 17-18 April Field trials were held for Conti- 
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nental Dogs, registered at the K. C. J. and D I. R. ; on 26-27 Military Horse 
Races were run. 

349. Italy : Sicilian plough Competition. Caltanissetta. - Under 
the auspices of the Ministry of National Economy and the lYnnanent 
Wheat Committee, tins Competition was set by the Caltanisetta Cham- 
ber of Commerce and Industry, together with tlie Provincial Commission 
for Wheat Propaganda and other Public Bodies of thal region, for “ a ])lough 
or machine answering to the ]XTuliar condition of the soil, climate and ti ac- 
tion means existing on most landed i)ro])erties in vSicily This competi- 
tion (entries closed on 31 May) is being held on the occasion of the First 
Regional Wheatculture Show which will open in Sejh ember j() 26. There 
will be three prizes each for Tv 35000, L. 20.000, and L. to 000 and small 
prizes for com]>etitors presentmg a .system of harness which will utilise, in 
the best possible way, the efforts of the horses for the traction of the ])lough 
or the equivalent machine. For particulars EAcuduu Loniniittic jor the 
ComptUtion ojo the ChamhiV of ( onnuiyce, Caltam 

350. Bessarabia : Exhibition and Sample Fair. Chisinau. — The 
State agricultural and viticnltnral institutions exhibited a vast scientific 
material The National Sdiool of Viticnlturc of Chisinau, the Aclmin- 
istratioii of Crown ])ropcrties, the Kouinanian agricultural, horticultural, 
forestry, j)i.scieultnral institutes, etc , were well represented The Union of 
Wheat ( irow^cTS of C/cco Slovakia has exhibited a collection of selected 
wdieats F'inns from l^)hlnd and Czeco-Slovakia contributed largely to 
make the products of their industries w^ell known France also had con- 
siderable exhibits. 

^51 Japan : Ilnd Exhibition of Chemical Industries. Tokio, 
19 March- 17 May 1926. 

352. Russia : Exhibition of Technical Innovations. Moscow, 15 
February- 15 April 1926. 

353. Georgia : Agricultural Exhibition. Tiflis, 15 April- 1 June 
1926. 

354 Switzerland : Exhibition and Slaughter stock Competition. 
Langenthal, 29-30 March 1926. 

Development of Agriculture in the different ( ounfrics 

355. Brazd : Cotton Growing in the State of Sergipe. - The Pre- 
sident of the State of vSergipe, with a decree dated 8th Fc‘bruary 192^, found- 
ed the Cotton State Department, leaving the Experimental Cotton Station 
Miguel CaUnoYi " under the direction of Prof. Tii. R. J).\y, a well known 
North-american specialhst. Thus were created the Experimental Sta- 
tions of "Jose Bezerra " in Dorcs, " SimOes Lopez in Proprid, Pereira 
Lima " in Estancia, " Candido Rodrigues " in Sao Paulo de Sergipe. 

On the 20th August 1923 the above Department called the first Meet- 
ing of Cotton Growers to discuss the most miportant questions. From this 
Meeting the Department collected precious data for the regulation of the cot- 
ton industry, and the State Government issued the law of 21 September 1923. 
In the following year tlie first Cotton Pair was organised in Aracaju (25 Feb- 
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ruary). In 1924 all the work done by the Experiment Stations was dam- 
aged by heavy rains, which beside flooding the cultivations, paralysed the 
traffic and hindered the efforts of the Department. This notwitJj standing, 
the results were satisfactory and the selectioned seeds obtained were above 
the necessities of the State of Sergipe. First quality cotton was exported 
to South Brazil. Seeds of the ‘‘ Day’s Pedigree ” variety were supplied 
to the State Growers and to the Governments of Santa Catharina and Baliia. 
{Meiisagcm aprestnfada d Asbemhlea Icgihlativa cm 7 dc Seiemhro dc 1925 
pelo Dr. MAURICK) Cardoso, Presidmie do Estado de Sergipe). 

356. Brazil : Cultivation of Lucern (Alfalfa) in the State of 
Sao Paulo. — Lucem has always been largely cultivated in the 
country of Chavantes in the State of Sao Paulo In many regions of this 
State it is grown on all fanns for grazing purposes and it proves to be an ex- 
cellent feed producing fine live stock. {Dr R(x;krio dp: Camargo, A Cuh 
tura de Alfalfa en Sao Paulo. Ccre^, Revtsia de AgncuUura, vSao Paulo, vSe- 
tembro 1025). 

357. Brazil: Production of Tobacco. - The State of Bahia produces 
90 % of Brazilian tobacco. The crop for the vseason 1924-25 amounted to 
34,650,000 kilogrammes, while a production of 48 millions and a half was 
expected. Brazil tobacco goes all over the world, except to the United Sta- 
tes and to J^ngland. There are no large tobacco plantations, as cultivation 
by the modern systems would be very costly. Nor is the soil manured and 
if the tobacco is of good quality it is due to the climate The varieties import- 
ed from Sumatra and Cuba have not given any important results Harvest 
is begun in July or August and goes on for five or six months. PNery 1000 
plants produce 150 kilogrammes of leaves. The plants are attacked more 
by insects than by cryptogams ; among the insect pests are the lan^a of Pro- 
toparcc paphub which eats the leaves The manufactured product is attacked 
by the coleopteron Lasioderma scrncornr and by the washerwoman ant. (O 
Agneulior. Publication of the School of Agriculture of kauri s, Minas Ge- 
raes, Year TV, No 4, 1925). 

358. Brazil : The Rubber Problem. — The in:|menvSe forests of ‘ lie- 
vea ' which are one of the principal natural resources of Brazil, especially 
in the Amazon province, and which would, constitute a very large source 
of income to the Confederation, cannot be proj^erly worked from a number 
of circumstances, including want of transport facilities, absence of a protec- 
tion policy, etc. all of which the Government is now anxious to remove The 
Department for Inspection and Encouragement of Agriculture is meanwhile 
issuing instructions to its inspectors in the Acre Territory, and in the Sta- 
tes of the Amazon, tlie Pard, Maranhao, Piauhy, Bahia and Espirito Santo, 
with a view to their undertaking an intensive propaganda for the creation 
of new plantations, the distribution of seeds and the organisation of expe- 
riment and demonstration plots. It would appear however that the pro- 
blem of Brazilian rubber lies in its home utilisation as a raw material, while 
waiting to secure its proper position on the world market. The national 
manufacture of rubber goods ought at the present time to absorb the pro- 
duction of the Amazon basin. {La Gazette du Brisil, No. 199. Paris, 1925). 
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359. Brazil : Sylviculture . — The writer De Aweioa ToRRiCS,of 
the Amazon province, in an article entitled “ Breves notas para o Estudio 
Florestal do Brazil (Publication of the Brazil Federal JVLinistry of Agri- 
culture IndUwStry and Commerce) treats tlie subject from the descriptive 
point of view. He prefaces the work by some historical notes on the study 
of Brazilian forests, beginning from the era of Portuguese colonisation, which 
he obtained from an interesting official document, dated 1809, giving full 
detail, which is preserved in the ‘ Museo Paulista ’ of Sao Paulo. 

The forest classification of the lands has not yet been properly studied 
in Brazil, altliough the Federal ' Instituto de Chimica e do Service Geolo- 
gico Mineralogico do Ministerio da Agricoltura ' by its origintil research 
work makes provision for the study. The distribution of the Forests is as 
follows : A . Forests of the Equatorial Zone which reach their maximum de- 
velopment in the ‘ llylaea ' of the Amazon region and cover some three mil- 
lion square kilometres. In the State of Pard alone there are reckoned, ac- 
cording to Dr. Huber, to be .400 kinds of timber of which the most suitable 
for building are : " louros, caiiellas, aca]>u, pau roxo, suciqnra, pau amarello, 
andiroba, massaranduba, taruma, etc. 

B. Forests of the Atlantic coast, from the Cape of S. Boque to the 
State of Rio Grande do Sul, where the best known timbers are thc' follow^- 
ing . guarabu, canellas, ce dros, perolas, pinheiros, jacaraiidas, viiihaticos, 
aloes, Gom^'alo Alves, etc 

C. The forests of the interior, where there is an abundant rainfall, 
are divided according to altitude into the forests of cerradao, caatandnvas 
and faxinaes, and the priiiri]>al building limbers are perobas, jequitibas, 
aroeiras, cedros, massanduba, etc 

D. Tlie forests of the river banks, which as it WTre follow^ tlie varia- 
tions in the course of the streams, and form the vegetation of the greater 
part of the central area of Brazil. 

The building limbers found hi these forevsts are ‘ aroeiras, pau de jan- 
gada, cedros angeliiis, louros, etc 

3 The forests known as ‘ capoes less extensive than the lavSt 
type, mainly jiroduce the timbers ” cedros, cabreuvas, canellas, a^eita 
cavallo, etc. 

The nomenclature and the classification of the forest species of Brazil 
are to be found throughout the works of MarTius, Eicheer, Fieeiri* Aeee- 
MAO, Alexander Hx'mbotbt, Huber, Glaziou, Loefr(;rkn, Duckk, 
Barbosa Rodrigt^ES, etc. In the last few years the Belgian-Brazilian 
Biological Mission has also been publisliing leading works on forest ecology, 
among them those of Prof. J. Massari of Brussels. At the present time there 
is an idea of founding biological stations for studies in acclimatisation, de- 
velopment and production of plants in relation to ecological factors. 

The portion of the work of Almeida da Torres which deals with fo- 
rest economy is rich in statistical data. 

AlagSas : 265,774 hectares of forests. The most remarkable of the pro- 
ducts is the ' coco \ The school ' Aprendizado Agncola * has been established 
in the town of Saturba at the expense of the Federal Government. 



496 


NOTICES 


Amazonas : 6,273,554 hectares of forests. Rubber is the chief forest in- 
dustry. The agricultural movement began in this State in 1916 with the 
foundation of the ‘ Club da Seringueira \ A ‘ Horto florestal ’ has been 
formed recently. 

Bahia : 1,761,353 hectares of forest. The Federal Government main- 
tains in the State the Aiirendizado agricola da Joazeiro ”, and a similar 
training school called ' Francisco and makes a grant towards the ‘ Ivscola 
agricola de Baliia ’ founded by the State Govt*rmnent. The ‘ Horto flo- 
restal ’ of the town of Joazeiro covers an area of 62 hectares and was in- 
stituted mamly for the purpose of establisliiiig woods along the canals which 
the local government had had dug to the north-east of the State. 

Ceard : 1,327,994 hectares of fore.st. The Federal (Tovernment makes 
grants towards the ‘ Kscola de Agriciiltura Practica de Quixada ' and the 
‘ Fscola Agronomica de Fortaleza in both of wliich sylviculture can be 
studied. The ‘ Horto florestal' de Ouiada, founded in ic)ii in the locality 
of Cedio covers an area of 48 hectares, including 23 hectares of Eucalypiw^, 
Camanna, Moyus diid Phoenix dactylifera, and besides maintains an agricul- 
tural school. 

Federal Area : 0,200 hectares of forest. The ‘ Sec^ao Horto florestal do 
Jardim botanico ' of Rio de Janeiro, established in December 1911, had dis- 
tributed u]i to 19-^4 nearly 9,204,925 seedlings of lmcaly]itns of dilTcrent 
kinds and other forest species. There are also in this district a number of 
woods composed of native and exotic species. 

Espiriio Santo ' 639,779 hectares of forest. In 0^21 the Slate Govern- 
ment appropriated the e.states of the ‘ Societe Forestiere ' consisting of 2, |oo 
scpiare kilometres of primaeval forest with an immense number of sjiecies. 
The law of 23 December 1921 authorised the State Government to ]dacc 
contracts for the investigation of the forest resources of the vStatc. 

Goyaz : 5,286,336 hectares of forest. The Federal Government makes 
a grant to the ' l^^scola Pratica de Agricultura de Jatahy ’ which is to give 
general instruction in forestry. 

Maranhdo ; 1,024,696 hectares of forest. In the region of the river l^ar- 
nahyba the Orhignya spcciosa Barb. Rodr. (Babassu) is very abundant and 
forms one of the chief products of the State. In the valley of the river Gu- 
rupy there are forests of Copernicia cerifera Mart., which produces the Car- 
nauba wax. The Federal Govc^mment makes a grant to the ‘ Christino Cruz 
Aprendizado Agricola ' of the town of S Luiz. 

Matto Grosso : 3,032,964 hectares of forest. The Hevea hrasilicn^is Mull. 
Arg., which is rubber producing, grows abundantly in the forests of the boun- 
dary zone between the Amazon and the I^ard provinces. The Ilex para- 
guayensi^i St. Ilil. (the mate) grows in the South of the State. 

Minas Geraes : 14,349,920 hectares of forest. Witliin the lavSt few years 
the forest gardens of Bello Horizonte, Nova Baden, and Cataguazes have been 
made : the first of these distributed during the period 1921-24 nearly 1,458,154 
seedlings of Eucalyptus and of other species. It may be remarked that 
more than two million plants of Eucalyptus have been planted on six farms 
alone. 

Pard : 5,873,109 hectares of forest. The chief industry is the extrac- 
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tion of rubber from the Hevea brasiliensts. The forests of Bertholletia ex- 
oeha H. B. and K. are mainly found on the banks of the river Tocantina 
and near the Guianas. 

Parahyba : 442,744 hectares of forest. The ' Horto florestal ’ of J^ara- 
hyba is maintained by the State Govcriiemeut. 

Parand : 2,448,133 hectares of forest. The law of April 1907 set uj) 
a State Forestry Code. The princijial forest vSpecies are the Ilex paraguayev- 
S2S St. Hil. and the most important timber is the Araucaria hra^ilirribis Tamb 
The ' Escola Agronoinica do Estado ’ is an important institution for local work 

Pernambuco : 721,978 hectares of forest The State posse.sses the follow- 
ing institutions : ' Ivscola de Agronoraia ’ and the agricultural schools of 
Goiana and of the Benedictine Order which receive grants from the Federal 
Government ; there is also the Course in agricultural vscieiice at the School 
of Engineering. 

Pianhy \ h, 333, 637 hectares The princi])al .species are Copcrnuia ce- 
rt f era Mart , which yields the Carnauba wax, and the babassu [Orbignya spe- 
(lo^a R. Hr ) In the town of Therezina there is the ‘ Escola Practica de Agri- 
cultura ’ and in Correiite there is the ' Iiistituto Agricola Industrial ' which is 
in receipt of grants from the Federal Government. 

Ihf) de Janeiro . 1.069.872 hectares of forest The area of the ancient fo- 
rests of the littoral is now much reduced. The Botanic Garden which is 
maintained by the Government is in Nicliteroy. 

Pio Grande do Norte • 340.481 hectares of forest. One of the principal 
])roducts is the Carnauba w^ax. The ‘ Campo de Demonstravao ' which re- 
ceives grants from the Federal Government is in Macahyba 

Ri(^ Grande do Sul . 440,213 hectares of forest The forestry service 
which is arranged by the ‘ Ilirectoria de Terras ’ divides the forests of the 
Nortliern zone into nine sections placing them imdcr the care of forest rangers 
I'he ' I^^scola de Agroiiomia de Pelotas ’ and the other school of the Mimici- 
pio do Rio Grande are maintained by the local government authorities. 

Santa Catharina 1,670,06^ hectares of forest The main timber pro- 
ducts are obtained from the Ilex paraguayensib The fellings are not re- 
gulated by law The ‘ Campos de Demons trac^'uo ’ of Sao Pedro de Alcantara 
and of Tubarao and the ' Inslituto Polyteehiiico ’ are able to j)rovide instruc- 
turn in forestry. 

Sno Paulo ; 5,167,606 hectares of forest. There is a Servit^'o Florestal 
wdth a ‘ Horto e Reserva Florestals ’ situated in the Cantareira I^ass, a well 
organised institution which during the period 1919-1922 distributed 5,738,132 
seedling forest plants of different species. Valuable assistance has been 
given by private initiative to the State Ck>vernment, the ‘ Ilortos Idorestaes ’ 
of the ‘ Companhia Paulista ’ situated in Juiidiahy, Boa Vista, Rio Claro 
and in otlier places having contributed to the peopling of the forest in many 
localities by distribution of some 20 million plants of Eucalyptus Instruct- 
ion in sylviculture is given by the ' Escola Agricola laiiz Queiroz ’ and by 
tlie ‘Escola Polytechnica do Estado In 1911 the forestry service was 
instituted and the law of December 1Q17 authorised the “ Secretaria da Agri 
cultura '' to improve the ‘ Horto Florestal ' already mentioned using the 
funds of the ‘ Service Florestal ’ of the State. 

17 — Agr, ing. 
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Sergipe : 122,290 hectares of forest. The law of November 1913 esta- 
blished the Code of the Forest Service : and the regulations relating to this 
Code were made in April 1914. 

Territorio do Acre : 2,785,333 hectares of forest. Chief products timber 
and rubber. 

This important study made by DE Aemeida Torres concludes with a 
list of all tlie short titles of the forestry legislative provisions, whether fe- 
deral or State. A bibliographical chapter is added containing 91 headings. 

360. Chile: Agricultural Production. — Dr. Hans Anderson, in 
a monograph published in a special part of the Tropenpflanzer, deals with 
the bases and the present day conditions of Chilean agriculture. Among 
the factors contributing to these conditions he passes in review that of the 
relief and hydrographical configuration of the country, the climate, the na- 
tural production, irrigation, ownership in land and fertilising. He exami- 
nes separately and in detail the diffusion and the yield of the various crops 
of the region, cereals, leguminous or textile plants, rice, tobacco, cane su- 
gar and sugar beet, the production of the various brctds of cattle and 
livestock, and finally in a few paragraphs he sums up his observations on 
the factors of a potential increase of yield from the agriculture of Cliile and 
in particular ; the more intensive cultivation of areas already cultivated ; 
increavSe of head of cattle on the pastures ; the irrigation of areas not yet 
utilised though suitable for agriculture, increase in the cultivable lands by 
the clearing of forest areas; improvement in transport conditions. 

From the geographical point of view of agricultural production, Cliile 
possesses vast regions which are suitable for cultivation and yet remain un- 
cultivated on account of shortage of labour. In 1918, wdth an area of 750,572 
square kilometres, tlie density of the jiopulation was reckoned to be only 
5.3 to the square kilomgtre. The author notes that Chilean agricultural 
and livestock production has found its way and still finds it with jirofit on 
to the world markets, and while the export of nitrate has met with a com- 
petition which it is impossible to ignore in the increasing production of syn- 
thetic nitrogenous fertilisers, the Stale of Chile has before it a work of liigh 
importance in the vSettlement and colonisation of its arable land. 

(H. AndeRvSon, Die naturlicheu Grimdlageii und die gegenwfirtigen 
Verhhltnisse dcr Tandwirtschaftlichen Produktion in Chile. Bethejt sum 
" Tropenpflanzer vol, XXIl, No. 2, 145 pp., small 8 vo., 3 maps. Berlin, 

1925)- 

361. United States : Tobacco Growing in the Connecticut Valley. 
— The Connecticut Agricultural College together with the Connecticut 
Valley Tobacco Growers Association has undertaken the agronomic study 
of this region in order to start and develop tobacco growing. (Science, 
No. TXII, No. 1617, 1925). 

362. Italy : Development of Sugar Beet Cultivation, — In the Bul- 
letin of Italian Sugar Industry (Bollettino delVIndusi^ia Saccarifera Italiana, 
I January 1926), Dr. G. Mori points out the progress achieved by other 
nations in the production of sugar beet, and the meavSurcs and practice that 
should be ado])ted in Italy to improve the cultivation of this plant. He 
refers to the excellent and practical working programme elaborated by the 
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Agricultural Chair of Ravenna consisting in the diffusion of cultural techni- 
que, in the institution of practical demonstration fields to which national 
technical knowledge can be applied, and in setting Prize Competitions 
amongst the Beet growers. 

363. Tripoli tania : Distribution of I^lectric Power for Agricultural 
Purposes. — The Societa elettnca coUnnale dt Tripoli which has 
built a large Central Power Station will be able to extend the distribution 
of electric power to the oasis of Tripoli, Gargaresc, Curgi, Such el Ghuna 
and Tagiura as well as to the nearest crown lands within the zone of conces- 
sion. (La Corporazione dilV AgruoUnra, year I, No. 2. R( me, 1925) 

364. Poland : Agriculture in Poznan. -The folloAving dati; are taken 
from a publication by the Agricultural Chamber of the I^oznan Palatinate, 
on the occasion of the Xlltli International Congress of Agriculture held 
at Warsaw in 1925. In the I’oznan Palatinate — which covers an area of 
26,603 km^ — the ground suitable for cultivation represents a good 90 % 
of the total ara and contains 173.422 economic-agricultural units These 
units arc sjuead over 2,306,9^6 ha., of which 49,5 % is rcprcvSented by the 
medium and large rural property CoinpleSvsively. the ground suitable to 
cultivation, the gardens and oiehards amount to 65 7 of tlie entire area 
of the Palathiate , meadow^s to 7 7 % , grazing giounds to 2 2 % ; forests 
to 18.1 Thc‘ area of large properties is sub-divided in Crowai lands 
(294,400 ha ), ecclesiastic ])ro]>erties (30,700 ha.), various public properties 
(4,700 ha.), private jjropcrties (1.083,800 ha,). 

p'rom the ttclmical point of view, the deve]o])nicut of agriculture has 
as index the use of chemical fcrtiliscis which, annually, amounts to 882,000 q. 
of potash, 1,1^2,000 q oi azote and to 3, 70 j, 000 of phosphates. 

The crop figures i)er unit are ver} high as coinpaTcd to other Polish re- 
gions and even to (»ennany. Amongst the cereals, first place is given to rye, 
followed, according to slativstic.s, bywluat, barley, oats, and weeds. Kach 
km ^ carries 210 fruit trees. The organisation for the production of select- 
ed seeds is conqdetcJy up to date. In the economic life of I’olatid a promin- 
ent place is occupied by the agricultural industries of Poznan, principally 
tlie sugar industry, whose interests are repiesentcfl by the" Thiioii of Sugar 
P'actories in Western Poland and by its organ " /.a Ihnupu Suauvi 

Distilleries arc organized in " The I^nion of Distilleries of Western 
Poland ", 

Jvive stock production is well developed m Poznan. The type of horse bred 
resembles the P^ast RusSsian The race is much improved by using government 
stallions, and efforts are bring made to breed a special military horse. As 
regards cattle, beside the black and white sj)olted type, lliere is, especially 
in South Poznan, a native breed, of imiform reddish coat, very strong, and 
most suitable for hard work. The black and wdiite vSpotted type, which be- 
fore the war was bred for slaughter is at present bred for milking, and con- 
sequently, a great number of breeders have now formed a Society for the 
Control of milk production. I’ig breeding is w^ell developed, t\^'o types being 
known, the native and the YorkvSliiie, whilst sheep breeding is not very dif- 
fused owing to the small profits there w^ould derive. All live stock owmers 
axe organised in associations according to their respective branches. 
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The organisation of agricultural instruction is good. There is a 
faculty of agriculture and sylviculture at Poznan, a secondary agricultural 
school at Dojanovo, and numerous winter schools subsidised by the Agri- 
cultural Chamber, where classes are held from tlie beginning of November 
to the end of March. In summer the pupils attend a practical course. There are 
also schools of domestic economy, horticulture, dairy and cheese making, etc. 

Agriculturers, organised cither in public or private companies, are offi- 
cially represented at the Agricultural Chamber, whose existence is guaranteed 
by the contribution payable by all agriculturists, who have the right to ap- 
point the Board of Directors of tlie Agricultural Chamber. 

Miscellaneous. 

365. Brazil : Mechanical Coffee picking machine. — Dr Antonio 
DK Barros TJchoa has invented at Riberao Preto, Brazil, a coffee picking 
machine, on the aspirating system, which will allow a considerable decrease 
in the number of hands employed on Coffee plantations I'liis machine called 
“ Guanahara can be introduced between the rows without damaging the 
plants given its widtli measurements (m. 1,10-1,20) and small speed. It 
is horse drawn and worked by a Ford motor and requires three per.soiis to 
handle it It picks and cleans 120 litres of coffee per minute using 36 li- 
tres of gazoline for every ten working hours. The machine in question has 
been recommended by several Brazilian experts amongst which are Dr Mu- 
CIO WinXAKER and Dr J(jrgk Dobato Marconi>es Machado, of the So- 
ciedade Paulisia de Agrtcultura (Gazeita da Bolsa, Year IX, No. 7, Rio de 
Janeiro, 1920). 

36b Brazil : Resources and possibilities for the manufacture of 
mineral fertilisers in B|-azil. — Amongst the natural silica there are 
orthoclase and leucite, rich in potash, which can be utilised as they abound 
in Brazil in the Tingua Mountains, Santa Cruz, Cabo Fris, Itatiaya, in the 
districts of Po^os de Caldas, in the Atlantic islands of h'ernando de Noronha 
and Trinidade 438 kg. of leucite pure (which corresponds to 490 kg of leu- 
cite at 90 % of potash) mixed with 504 kg. of nitric acid and witli 448 kg. 
of chloride of potash, supplies 810 kg of saltjxitre. Another source of material 
rich in potash is found in the manufacture of cement ; from one tfin of tliis 
it is possible to obtain, as residual, 25 kg. of potash : that is, an annual pro- 
duction, in a small factory, of 1000 tons of pure potash, or 3000 tons of potash 
fertiliser. 

Phosphatic fertiliser is obtained from apatite, which is plentiful in the 
State of Minas Geraes near Cidade de Salinas, where the metamorj)hosis of 
the rocks of gneiss takes place. Apatite contains from 39 to 42 % of phos- 
phoric acid. In other parts of Brazil kraurite and dufrenite are utilised, 
which contain 28 % of phosphoric acid. Another source of phosphoric acid 
is given by tlie monazitic sands which are formed by the erosive action of 
sea waves on the granite rocks of the Brazilian coasts of Praia di Massam- 
baba, Cabo Frio, Macah^ in the State of Rio de Janeiro, of Giry, Guarapary, 
Kova Almeida, Regencia, vS. Matheus, in the State of Spirito Santo, and fur- 
ther of Prado, Cahy, Carahyba, in the State of Bahia. 
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The fusion of monazite with soda or with caustic potash, at a temperature 
of 5ooo-55o« C produces phosphates of soda or potash, which can he trans- 
formed in calcium phosphate and used as fertiliser (Dr. Fkdkrico W. 
Friese. Nossos recursos e possibili dados paia o fabrico de adu])os inmerac\s. 
Revista da Sociedad Rural Brasilena. Sao Pnulo, 1925). 

3O7 . Brazil : The use of eucalyptus for the production of print- 
ing Paper. — Experiments made by the American? hovrst Products Labora- 
tory, with eucalyptus timber of the State of Sao Paulo (Brazil) for the jnoduc- 
tioii of printing pa])er have given excellent results. Dr Pb Navarro Dk 
Andraiuv, who was present at the experiments made in Madison, is of the 
opinion tliat ]niper manufacture in Brazil will have a v ast devclopnnait, as 
with the timber in question it will be posvSible to ])laee on the Brazilian 
market a jiroduct, at half the price of the iiiijiorted product 

The same .species of eucalyptus used in these experiments grows in Ca- 
lifornia, New^ Mexico, Arizona and Florida where the climate is .suited to a ra- 
pid development of the tree and to the supply of cellulose pulp in ie.ss then 
ten years. {J ndushtal and Ln^^ineeriP^ Chemistry, Vol 4, No. 1, New York, 
FQ 25 ) 

V><S Brazil : Climate in the State of Rio Grande do Sul. PAVVKns, 
for liis study on the argmnent, luxs taken all data from the Annual Bul- 
letins of the Meteorological ScTvice of the Shite of Kio tiraiide do Sul, 
as observations from cdlier sources were not reliable A large number of 
Stations ron 3 ])leted in 1922 a deetnmal petiod of observation Theie are 
meteorological .Stations in the State , making an average of one station 
for every 7,300 km' . in llie above* bulletins they are subdivided in live re- 
gions Littoral. Central Depression, Count r>, Valley of Uruguay, Serra, 
(P Ci J Pawkj^s Sub.sidioh ]>ara nna climalologia do Rio Giaiide do Sul. 
L^aica, Revista da hscola dc hrfp^euharta dc Pofto Atff^ie \\A IX, Nos 4, 5, 
6, 1924 ; Vol. X; Nos 1, 2, 3, 4, 3, 1925) 

3b<). Spain : Artificial and natural silk. - Artificial silk production 
in America is ('alculated at about 50 million ])ouiids, in Italy at about 
28 million lbs. and in Spain at about ^00.000 lbs C'.onzaeez Marin's article 
shows the ap])reheusions Regarding the future of the real silk industry to be 
without loimdation The lower cost of aitificial silk — to wdiich a hardly 
.suitable denominatiou has been given - , does not 001115 )t*nsate for defects 
in apjiearance, in lasting qualities, etc , advantages to be foiiiul in the 
natural silk. 

Contrary to general belief, the continuous devc'lojiment of the silk in- 
dustry has not the effect of decreasing the [irice ot raw" cocoons, atici no fears 
need be entertiiined as regards the future of tlii.s industry, given the ever 
increasing coiismnption of natural silk, as is clearly shown by the fact that 
no one year's production of silk can be kept in stock for successive years. 

In Spain great efforts are being made to build up once again the fonuer 
world renowned silk mdustr>N Although Spanish production is insufficient 
for national requiremeitts, silk is being exported in the raw state, which 
proves the importance given to the product itself. The author is of opi- 
xiion that the creation of a national Spanish market would be advantageous, 
as obviating the necessity for relying on foreign markets. 
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The author concludes by enumerating the advantages of sericulture. 
The Spanish Government is taking the necessary steps for the diffusion of 
technical knowledge of this industry. (GoNzAiyEz MarIn F. El extract© de 
celulosa y la seda natural. El Progreso Agricola y Pecuano, Year XXXI, 
No. 1401, Madrid, 1925). 

70. American Bibliography of the Natural Sciences. — Some 
years ago the American Library Association undertook to publish a list of 
tlie hundred best works on Natural Sciences and to ensure accuracy invited 
the Academy of Sciences of WasMngton to co-operate and a special Revis- 
ing Committee was appointed. Some few months ago a second edition of 
this list was published containing a short summary of each volume. Para- 
graphs deal with each group so as to give the reader a clear idea of Science 
as a whole and its branches. The hundred works are grouped under the 
following titles : Works of general character ; sciences of man ; sciences of 
life , soil science , sciences of the skies , sciences of things and phenomenons ; 
sciences of forms and relations ; liistory of science. {Revue genhah des Sctenccb 
pur(^ et apphquer.^. Year 36, No 22 l\ins, 1925) 

^71. Estimation of productive qualities of ponds. Mr. Div Brottin 
DK Bouvmi^E, Chief Inspector of Waters and Forests in France and French 
Delegate at the Xllth International Congress of Agriculture held at War- 
saw, sums up his critical study on the estimation of the productive qualities 
of ponds, in the following conclusions, which were adoptt^d by the Congress . 

In tlie various countries wdiere carpiculture is practised, unifonn m 
les should be adopted for the determination of the biologic<d, chemical and 
thermic state of the ponds, in order to define their productive qualities or 
possibilities, on which is based their scientific yield 

Agreed methods should be used for obtaining comparable results regard- 
ing the estimation of the a,vailable fish feeding material by tlie introduction 
of plancton {synthetic lyidex) and organic substances {chemical index) , and for 
reckoning the period of utilisation of the material or in other words of the 
period of development of the caiqi, the ]jhysiological activity of which depends 
entirely on the temperature {ihernne index) {Revm ginerale des Sciences 
pares et apphquh's, Year 36, No 20 P,.ns, 1925 

372. France : Centenary of ChevreuFs Discoveries on Fats. — 
On the occasion of the Fifth Congress of Industrial Chemistry, held in Pa- 
ris last October the Socicde de Chimie ind ustnelle with the collaboration of 
the Museum d'Histoire naiurelle and of the SocteiS chinnque de France, com- 
memorated tliis centenary in the same theatre in which Chevri^UI. accom- 
plished the greater part of liis work. Among the speeches delivered on that 
occasion, that of Prof 1 / Mangin, director of the Museum, Member of the 
Institute and President of the Confederation of Scientific Societies in France, 
was reported verbatim in the Revue g^nhale des Sciences pares et apphquSes, 
Year 36, No. 22, 1Q25 

37^. Animal Traction through the Centuries. — The commandant 
Teeebvre des Noettes has published through the firm of Berger Te- 
vrault a detailed and accurate study of Da Force motrice animale k 
travexs les ages ”. Using archaeological records, he gives a vivid account 
of the methods of traction, harnessing and shoeing practised in Assyria, Chal- 
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dea, Egypt, China, Greece, Rome, Arabia, etc. He carriCwS the subject on 
to the Middle Ages and finally to our own times. 

P. Dk Choin. Stallion Stations [haras) Officer, who reviews this pub- 
lication in No. 31, 1925 of La vte agricole et rurale refers also to informa- 
tion on the same subject, given by Ringei^mann, professor at the JnsHtui 
agronomique in his Kssai sur Thistoire du Gcuiie rural 

374. United States : “ Vanderbildt University ” and the Lyon geo- 
logical collection. — The geological section of the above University 
has acquired tliis private collection, begun in the time of Sydney S. Lyon 
and then continued by his son Victor W. Lyon. It consists of some tliou 
sands of fossils, principally from tlie classical palaeozoic district of Kentucky 
and of Indiana, also samples of minerals, some hundred pamphlets and about 
three of four thousand works on geology and palaeontology, and is probably 
one of the few remaining jniv.ite collections of the last generation . [Siumct , 
Vol. LXII, No. 1617, 1926). 

^75. United States : Elements of Systematic Pomology. - Mr. B D 

Drain who teaches in the MassacliiisseLs College of Agrbailturc, has published 
a textbook on systematic pomology which should prove equally useful to 
students <ind experimentalists as to fruit-growlers who already possess an 
adequate scuaitific preparation One chapter deals with fruit culture exhi- 
bitions Idle book contains numerous illUvSt rations and a c'opious index 
(l)RAlN li D. Essentials of Systematic Pomology, pp 284, large ]()mo, joO 
illustr New York and London, 1025) 

^70 Great Britain : A Catalogue of British Scientific and Tech- 
nical Books. - d'his is a volume issued under the auspices of the British 
Science ('mild, the President of wliicli is Sir Richard ('.record The res- 
ponsibility for the compilation of this catalogue rests principally witli Miss 
D Shaw, vSccretary of the Cataloguing Committee, but a certain number 
of competent compilers have collaborated wntli her fen* some of the s]R*cial 
branches In a preface to the volume Sir Richard Gki;gory states that 
the intention was to include in the publication all Scientific and Technical 
books issued by British ])ublishers, excepting onW those of a very elementary 
nature an<l those sokl at less than tw’o shillings Every book issued up 
till the end of is included here (A Catalogue of British Srit ntifie and 

Technical Books. (New edition revised and enlarged. /}8g ])]> in small 
London. 1925. Price 12s (>d). 

^77. Great Britain : A collection of the most important varieties 
of Wheat in existence. - Prof John Per civae M A, Sc. D.,of the TTii- 
versity Section of Agricultural Botany, Reading, Iviiglaiid, has prepared 
a collection, containing as many as 1300 si>ecimens of wheat, mounted on 
small pieces of paste board 3b cm. 28 cm, and contained in 13 boxes. This 
collection, on tlie model of the one at the Reading Experiment Farm, inclu- 
des specimens from all over the world, and illustrates the great number of 
variations in this cereal. The collection, which is provided with an index, 
may be purchased from Prof. J. Percival for Lg 100 (From a communi- 
cation sent to the International Institute of Agriculture) 

^78. Australia and New Zealand ; Agricultural Machines and 
Implements. — The Department of Commerce of Washington , V. vS A., has 
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published a monograph on this subject compiled by I. Homs. The follow- 
ing subjectvS are dealt with ; Topography, climate, soil, population, agricul- 
tural labour, statistics regarding the importation of agricultural machines 
and implements and the provision of agricultural utensils made in Australia 
and New Zealand. The general conditions of trade in agricultural implements 
are indicated and much useful infonnation is given on principles of culti- 
vation and on metliods of production. (1 Homs. Agricidtural Implements 
and Machinery in Austialia and New Zealand Government Printing Office, 
ic)5 pp. 28. II Washington, D. C., Price 25 cents). 

379. Italy : The flower industry. — In a concise monograph ICng. Stac- 
CIUNI gives us his observations on the state of the flower industry. He exa- 
mines successively its origin in Tiguria, which is the most important cen- 
tre of Italian production (noting that it began some 50 years ago) , the re- 
clamation of unproductive land , the conditions created by the war ; the 
peculiar characteristics of the Ligurian flower industry, the exlendt'd cul- 
tivation and general care of the flowers. In the second part of his monograph 
tlie autlior studies carefully his economic data ; the cost of production, the 
sale price ; the characteristics of the markets, agricultural credit and ai’ ail- 
able capital. He adds also some commercial stativStics, calculating thet 
30,018,000 kilograms were exported between 1907 and 1910 at 3 lire the ki- 
logram representing a value of over 90 million lire After the war (between 
j 921-1922) the author calculates that 4,378,561 kilograms of cut flow^ers were 
exported from the neighbourhood of Sanremo alone, between 1922-2] 01 1,41] 
kilograms from this district and 7,152,01)1 from the whole of the Rivieia Po- 
nente, between 1923-24 5 230,583 kilograms represented the entire exporta- 
tion of Liguna, as many as 4,804,537 coming from the district of Satircmo. 

The author pro]x)ses, with a view to encouraging this important indus- 
try, that the flow^er-growers should be represented on the commis.sions deal- 
ing with international customs regulations that freight trains should be 
reorganised and co-ordinated, with provision of refrigerating cars to pre- 
vent deterioration of the produce. (Stacchjni P. vSuirindustria floreale. 
ThCvSis submitted to the Technical Commivssion for the improvement of Agri- 
culture) . 

380. Kingdom of the Serbs, Groats and Slovenes : Plans for the 
promotion of agriculture and for a general supply of electricity 
throughout the country. — By provisions contained in a law' dated 
June 17, 1925, dealing with agricultural and co-operative credit, loans of long 
expiration are made by the Bureau of Agrarian Credit (an autonomic ad- 
ministration establislied at Belgrade) to the co-operative societies of agri- 
culture. The object of these loans is to promote the building of grain -ele- 
vators, dairies, drying appliances, manufacturing works for agricultural 
machinery and artificial manure factories and also the installation of other 
plants to meet rural requirements : further they are to encourage the pro- 
duction and testing of seeds, and the preservation of fruit and vegetables, 
It is also intended to establish a central electrical plant .and to supply 
power to the rural districts. These loans may also be extended to hydraulic 
societies which undertake protection against inundations drainage and the 
canalisation of water courses. (Sluihefte Novine, No. 133, 1925). 
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Journals and Reviews. 

381. The KUhn Archiv* — After an interruption of six years this 
■well known review has just published Vols. 9 and 10. In consequence of 
the reorganisation of the Agricultural Institute of Halle on Saalc, it now 
appears in three parts, each dealing with three ])rincipal subjects : agriculture, 
animal husbandry and agricultural industry, directed respectively by Von 
P^onijcn, StkinbrijCH and Romer. The two volumes contain also the 
coimnemoration of the centenary of J nnii s Kuhn 

382. The “ Tropenpflanzer ” which is the organ of the Agricultural 
Colonial Committee {Kolonial-Wirtschafthche^ Komtiee), has, with the begin- 
ning of the year, added a sub-title : “ Zeitschrtft fur das Gcsami<^i'lnet dar 
Landwntschafi wanner Lander ”, to specify that the review not only deals 
with tropical agriculture questions, but with all general agronomical and 
zoo technical qiiOwStions in lad countries. The review is published more 
frequently and is often accompanied by a vsupplement 

383 “ Die Landgemeinde It is a new Austrian review^ vStarted 

on 1 January 1925 and treats in an elementary form all problems regarding 
legislation, technique, agriculture and animal husbandry of interest to coimtry 
and moimtain Administrations This programme is embodyied in the sub- 
title of the Review, {Or^an fur I and^cmeindtverwal/ung und Landf^^emeinde- 
wohlfa/nt ()( sfcireuks) The Review is published once a niontli and is edited 
at (iTaz {Hciniatvcrla^, SaL.amts^assi , No. 7) and the price is 8 shillings 
yearly. 

^84 The “ Fortschritte der Landwirtschaft ” [Pyoi’iess tn A^riiid- 
iure) is a newv fortnightly rewiew’ edited in Vienna and Berlin by J Springer 
[Wien 7 , Schotien^as'^e 3) Its collaborators are the Chairs of the Higher 
Agricultural School of \'ienna [Jlochschule fm Bodenkiiltin) and the AUvStrian 
Institutes of Agricultural Ivxjierimeiits. The Directors are Prof Dr Hermann 
Kaskrj<:r and Dr. Ruiiour Price : (> Mks quarterly 

385 Tinder the title “ Korcespondenz fur Messe- und Ausstellunj^s- 
wesen *’ a cpiarterly Bulletin of Exhibitions and Fairs is being published 
in Berlin Editor: Harry Friedeakndicr, lierhn B’ 50, Baniht iiiet sUasse 7. 
Price . 5 Mks quarterly in Ormany and o Mks abroad 

386. The “Wiener Landwlr(schaftliche Zeitung ” (Uu Viennese 
Agricultural Gazette) reached its 75th year on the 31 December 1925 and on 
the 9th of the same month the Printing House ” Care (Ip:r()E1)'vH Sohn ”, 
where the Gazette is printed, its 150th year, 

387. The “ Tharandter Forstlidies Jahrbucb “ is now published 
monthly ; the yearly issue will amount to 384 printed pages instead of 288. 
Prof. Dr. BussiC has been appomted Editor, in place of Prof. Dr. H VaTp:r, 
who has retired and given up the editorship of the Review. 

388. “ Das Griinland organ of the Association for the promotion 
of the cultivation of marsh lands in Germany (Vcvei 7 i zur Forderiing der 
Moorkultur im Deutschen Reiche) has published a s])ccial number, edited 
by the Union of the German Rural ASvSociations (Verein Deutscher Landes- 
kidturgenossenschaften). Tliis Union, formded in February 1925, has as its 
scope the co-ordination of all activities directed to soil cultivation and its 
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prominent members are public or private companies interested in soil 
improvements. 

Tliis special number includes, amongst others, an elaborate article by 
Dr. Bauer, president of the Provisional Working Committee of the Union, 
on questions of modem agricultural improvements especially on landed 
properties of the German State. [Sonderheft fur Landskultur. Das Grun- 
land, November 1925). 

389. “ Anzeiger fiir Sch^dlingskunde zugleich Nachrichtenblatt 
der Deutschen Gesellschaft fiir angewandte Entomologie — Prof. 
Dr. Iv. KvSCHERisch of Munich and Prof. Dr. F Steeewaag of Neustadt 
a. d. Haardt publish monthly a “Bulletin on noxious insects'' which includes 
the “ Bulletin of the German Society of applied Entomology 

390. “ Mikrochemie — An International Committee of public col- 
laboration publishes at Vienna Mtkrochemie*’ , a review dealing entirely 
with microphysics and microchemistry. 

391. The “ Zeitschrlft fiir wissenschaftliche Biologic ** (Review 
of Scientific Biology) includes Section C of compared physiology [Zeitschrift 
fur vergleickende Physiologic) and Section E of scientific botany (Archtv fur 
wissenschaftliche Botamk ) . 

392. “Die Volksernahrung — A new review published at Berlin 
dealing with scientific, economic, practical and technical questions inherent 
to the various problems of individual alimentation and that of demographic 
agglomerations Chief Editor Dr. Maxtmietan WiNCKKh ( Berlin -Schoneberg. 
Meraner Strasse T) It is published the 5 and 20 of every month Price : 
Mks 2 50 quarterly in Germany and 4 Mks abroad It is edited by the 
Berlin Firm RoTiigiesser und Die:sing A Ci. 

393' New American Journals. — 'I he Pactfu Coast Pacific Society, 
in collaboration with the California Academy of Science, publishes a quar- 
terly review called “ The Parf-]\icipc Entomologist ” 

The International Museum of Saint Barbara in California issues a half 
yearly bulletin entitled : '"The comparative Oologist and Journal of the In 
ternaiional Museum of Comparative Oology 

394. Industrial and Trade Review for Asia. -- It is a new Review 
with the object of promoting Asiatic industrial development and commer- 
cial relations between Asia and other regions It is published fortnightly 
in Berlin, Charlottenburg. {104 Rviclrstrasse), Germany. Price : 12/- per 
annum and 7/- for six months 

395. Economic Geography. — A new quarterly Review published in 
Massachusetts (U. S.) at the uiitiative of the Clark University. It is richly 
illustrated and contains many articles closely connected with agricultural 
economy The most important are . W. B. GrEEEEY . Geography in relation 
with timber supply ; O. E. Baker : Geography and grain production ; (Xa- 
RENCE J Jones : Canadian Grain Trade ; G. R. Stewart : Rural police ser- 
vice on public properties ; Oi^F Jonasson : Study on demographic and ru- 
ral maps ; Eu^. Huntington : The distribution of domestic animals ; C. & 
COEBY ; Apple industry in the Annapolis-ComwallLs Valley ; O. JonasSON^ 
Agricultural Regions of Europe ; E. C. Anderson : Sugar-Beet industry 



cxmnmT notices 


507 


in Nebraska ; W. H. VoSkuie : Utilisation of phosplialic resources in North 
America. 

Price : 4 dollars per annum. Editorial Office : Clark University, Wor- 
cester, Massachussets, U. S. A, 

396. The “ Revue Internationale des Tabacs ” is the title of a new 
montlily review edited in Paris (97, K.ne Saint Lazare, Paris, 1X^“) in which 
articles are published in the author’s original language. It co-ordinates 
works sent in by any country, dealing with any question which have direct 
or indirect relation to tobacco. Detailed monograi)hs will be printed on the 
tobaccOvS of Dutch Indies, Cuba, San Domingo, Kentucky, Virginia, Philip- 
pine Islands, Brazil, Paraguay, Columbia, Mexico, Tunis, Cameroon, In- 
docliina. Madagascar, etc. The review contains sections on agriculUire, in- 
dustry, economics, legislation and will publish literary and medical articles 
on the physiological action of tobacco. Articles on liistorical archaeological 
and artistic research of this drug will be accepted. 

397 Veterinary Bulletin for Indochina. — /Plie Bnlliim I'cicfinaire 
(U rin^ioclune has started its quarterly publications and contains ])rincipally 
original articles, as well as reports, official informations, recensions, etc 

398 The Journal of the Pan- Pacific Research Institution 

Its first number came out on i January of the present year and will 
fonn a periodietd rec'ords oi investigations on the food resource' pro- 
blems (production, distribution, ('onservation and consumj)tioii) of tlic' Pa- 
cific Coasts dealing at the same lime with the .sanitary, demographic and 
ethnographic cjuestions relating t<i the ])opulation of these r('gions Tt w^ill 
be'come also the organ of tbis large Institution created for the scientific and 
practical research work of the l*acific islands The Central l^Aliting office 
is at Honolulu, directed by Prof P G Kkat\ss of the Xiawaii Tbiiversity. 
Correspondents * C 1 . AisiuckC, Universit) of vStanford , C F. JbVRKK, Phi- 
lip])itie University , P. J S. Chamicr, of the (general Agricultural Experiment 
Station of Java , C Ishikawa, Prof, at the Imperial University of Tokio ; 
Sir J Barrett, K. B. E , ui Melbourne (Australia) ; Iv D AIivRRIIJv, of the 
California University ; G M ThioMSON, M I* , of Wellington (New Zealand) , 
vS. T Wen, of Shanghai ; C P. Sidicris, ot the Hawaii rniversit> and 
R. H. van ZwAEUWKNBmiG, of the Experiment Station H S P A. 

399. The “ Rivista di Malariologia ” is a continuation, on more in- 
dependent lines, of the BoUetimo Malarwlo^u n wdiich used to form part of 
the well known periodical Annali d'lgicnr edited by Prof. G SanarKEU 
^ The new publication wall however appear bi-monthly and will contain 
original articles wdtli .summaries in English and French, reports, t'tc , and a 
section for copious notes arranged on a systematic plan The first number 
of 112 pages with four tables and many illustrations contains 7 original arti- 
cles contributed by experts in problems of nialariology 

Editorial and Managing office: Via Spallanzani 4, Rome (27). Editor 
^in Chief, Dr. E. Verney. Subscription in Italy E 25. Abroad E. 50. 

400. “ E* Italia Agricoia ” has published a special illustrat'd niini- 
, b . on agricultural conditions in Tuscany. The various problems and the 
different agricultural aspects of this region are treated in each chajiter as 
follows : Pedology, by Marteeei ; I^and reclamation in the Mareinme, by 
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Ginanneschi, in the Val di Chiana, by Peu^egrini ; viticnlture, by Topi ; 
enology by Oeiva ; olivegrowing, fruticulture, and silviculture respectively 
by BonuccEIvIvI, Bacah and MkrKndi. A special chapter by Fregoea 
deals with the Tuscan Geniil Rosso ** breed; with the special cattle breeds 
“ Chtamna " and " Maremmana " and with the pig breed “ Ctnta ” all by 
Dondi Agricultural economic conditions are described by Garavini and 
agricultural instruction and experiments by Ferrari. All these articles 
are preceded by a summary on agriculture in Tuscany by Beeeucci. [ L'ftaha 
Agncola, Year 62, No. 12, Piacenza, 1925). 

401. Journal r>f the Department ot Agriculture, Kyusku Imperial 
University, is the title of a new bulletin issued by tlie Agricultural Section 
of the Japanese University in Fukuoka It is published at irregular periods 
and contains signed articles in English and Gemiaii 

Personal. 

^\02. At llic Acadihme dc<: Sciduc'^ in Paris, M. Houvikr comineuiorated 
TiSvSKRANI), the oldest incmbtr of the Academy and ex Director Genet al of 
Agriculttire, who died last November in his 95th year. Appointed soon after 
1870 Inspector general for agriculture, he induced the fiovemmcnt to esta- 
blish the I'ractical Schools of Agriculture, which stand between the Farm- 
schools and the national schools already existing lie reconstituted in Pans 
the “ luslitiit agronomique " which he ilirecte<l until \Miile < General 

Director of agricultural services, TisSKFL^Nn did inueh to bring about the 
now existing far reaching organisai ion, especially as regards iiistnietioii 
and experimental work Amongst his publications, the most note-worthv 
are those on plant life and cultivation on high momitains, and on 
the treatment of milk at low temperature He was one of the first to in- 
terest liimself in the question of practical experiments of anti-anthrax vac- 
cination . 

403 C C. Caldkr curator of the Herbarium in the Royal Botanic 
Garden of Calcutta has been appointed Superintendent of the (harden and 
of the cultivation of china in Bengal, and Director of the Botanic Services 
ill India 

404 The death is announced of C. N Catkin, Professor of agricultural 

chemistry at the Arizona ITniversity and author of various wotks on soil 
chemistry ^ 

405. J. G Coates, M. P., Prime Minister of New Zealand, has accepted 
the honorary presidency of the Pan-Pacific Umon. 

406. The death of Sir Francis Darwin (1848-1925) in Cambridge, third 
son of Charee>s Darwin, the great naturalist, ends a long series of fruitful 
work, He was an assiduous help to his father and in 1880 he published " />y- 
siology of Plants This book was followed by others dealing particularly 
with the localisation of the sensitive organs and the mechanism of trauspii:|^ 
ation. Sir Francis Darwin was instructor of plant physiology at Cambridge, 
transferring to this School his father's scientific library. His well known 
book ‘"Life and Letters of Charles Darwin (1887), completed later by ''More 
Letters of Charles Darwin'* {1903), has been judged as the best biography 
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ever written. He was a member of the Royal Society and of other impor- 
tant Scientific Associations and received degrees ad honorem from many 
British and European Universities. In 1912 he was awarded the Darwin 
Medal. 

407 Eastern India has lost one of its most zealous sylviculturisls by 
the death of James Sykes Gamble, F R S., F. L S (1847-1025) From 
1890 to 1899 he was Director of the Imperial Forest School of Dchra Dun 
publishing, during that period, several works on forestry. His “Manual 
of Indian Tunberh ", published in j88t, was reprinted in 1902 and 1922 In 
conjunction with Sir George King he wrote " Matenah for a hlova of the 
Malay Peninsula “ and " Flora of the Madras Presidency " which, owing to 
the death of the Author, have not yet been published James Sykes (^am- 
BEJ. was appointed to the Forest vSehool of Oxford as lecturer on Indian 
Forest! y. 

40 s Dr Arthur Gkor(;i, successor to the well known editor Paue Parky, 
Berlin, has celebrated liis twenty fifth year of editorial activity directed prin- 
cipally in support of agricultural and veterinary sciences For his many 
Tiierits the Higher Agricultural vSehool of Berlin appointed him, in May 1925, 
on the occasion of his 60th birthday, doctor honoris causa in agriculture. The 
publisher's catalogue of the firm of Parity contains an extraordinary^ num- 
ber of works and reviews dealing with these sciences Besides the former 
well known I^orstwisscnschaftlicht ^ Cnittalblati, the following papers have 
been founded by the activity of Dr Gegrgi ‘ The Bn'wer's Journal " {1 a~ 
gisrfiiung fur Biauein) , "The liorticultunil world' (Gaitcmvilt) , "Agri- 
cultural Machinery " [I Mndmaschinen) , " Review of applied entomology ’’ 
{/eiischrift fur an^ewandte Lnioniolof^u) ; " Zooteeliiiical Review " (Zeitschnft 
flit I ursui htuniD , " Review of agiicnltnral and irrigation legislation ’’ {Zcit- 
schriff fur Agrar- and Was^ertecht) and many others The Prussian Ministry 
of Agriculture has for a number of years employed this P^irni for its official 
publications , whilst, owing to the extraordinary activity of Dr (tUorgi, 
this Firm edits also for the Cutnian let n ulti uti Socuty the Insilnit of 
Fermtnfiiif' Indus/nis. ilic Goi c rnmtnt lUoloe^ail inshluit jot A Qrcotfi^ut t and 
S^LuculliJtre, the German itfruuitural Council the J^ritssian leticitllural 
Chambers, etc etc 

4<x>. On the 31st January last, German potasji industry lost one of its 
most important exponents by the death of Path, Ai,Eri i) Gig-vessner, ex 
adi^er to the Ministry of National Economy 

410 Robicrt M Grey, vSuperintendent of the Botanic’al Gardens, Cuba, 
■Hhe Howard Institute for Tropical Biology and Medicine, has been awarded 
Ine commemorative Me;ykr medal by the American Associ<ition of Genetics, 
for having introduced and cultivated in Cuba new varieties of sugarcane 
^ 41 1 . Sir J OHN Harrison, who died on the gth February last, took a very 

prominent part in the scientific and agricultural (level opnieiit in the West 
■tdicwS and Guiana. In 1879 he was appointed professor of Chemistry and 
*gHculture at Barbados and since 1905 he occupied the post of Director 
of scientific agriculture in British (iniana 

412. G. W.Hervey of the Rutgers University has been appointed bioineter 
at the United States Bureau of Dairying for the purpose of collaborating 
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in the research of the laws governing heredity in the special functional ap- 
titude of dairy cows. 

413. The well known English authority on systematic botany, W. P. Hiern, 
F. R. S,, died in his 85th year. 

414. Prof. A. S. Hitchcock, curator of the U. S. National Herbarium, has 
been elected correspondent member of the German Botanical Society. 

415. The death is announced of Dr. W D. HuNTER, senior entomologist of 
the U. S. Bureau of Entomology and member of the Federal Horticultural 
Board. 

416. Dr. Hans Oscar JtJEt, Professor of Botany at the Upsala University, 
and Dr. vSvanTk Marbkck, director of the Botanical Gardens, Lund, vSwe- 
den, have been elected foreign members of the PrUvSsian Academy of Science. 

417. Prof. Jkan LtjtostaWvSki, sub-editor of the Gazeia J^olmcza and mem- 
ber of the Board of Directors of the “ Ihiioii of the Agricultural Organisations 
of Poland ” has been decorated with the Order of Redeemed Poland for 
his services in the development of national agriculture. 

418. The Wm. Y. Niciions medal has been conferred by the New York 
Section of the American Chemical Society on Dr S. C. Lind, one of tlie Direc- 
tors of the Fixed Nitrogen Research I^aboratory of \\ ashingtoii for his publi- 
cation on the chemical action of the alpha particles 

419. J. H. Maiden, F. R. S , ex director of the Sydney Botanical Gardensr 
died at the age of 67 years 

420. J uivKS MEEINE, ex Prime Minister and many times Minister in France, 
died in his 87th year Ite was a great supporter of piotection for French 
agriculture and author of several publications amongst wliich I ( Uetour 
(I la terre et la sur production indubtnclle " It is due to liin^ that the order 
of tlie “ Mente Agrtcole ", was foimded 

421. Dr. V. H OussiMENKO, Yeterinary Officer and Bacteriologist of the 
Island of Max^t in the territory of Hawaii, while experimenting in his own 
laboratory wdth haematic anthrax became inoculated with tlie infection and 
and succumbed to anthrax on 13 January last. 

422. A PARMKNTiKR, who is generally considered to be tlie founder 

of the celebrated Botanic Garden at Brooklyn (New York) in 1825, W'as com- 
memorated in October last by the unveiling of a bronze tablet an this g^^rden. 
However, as is remarked by C. STtiart Gager in Scieiue (Volume XI JI, 
No. 1612, 1925), Parinentier had established a nursery garden the loca- 
lity about a mile away from tlie present Brooklyn Garden wdiich is now^en- 
tirely built over. Moreover, alt^iough the old horticulturist had at the tM||| 
given the name of the Brooklyn H orHcttlHtral and Boiamc Garden to hife el|Hl 
blishment, there was no connection, either historical or otherwise,, whffln 
could justify regarding the nursery ^garden of 18I25 as the first nucleus ol 
foundation of Uie present celebrated Ii^stitute -ctf Brooklyn l^tanical Gar-^ 
dens, and in fact the installation of these 'gardens was mainly due oh the 
contrary to the late Aefricd T. White:. * , mm 

4.’ 3. Sylviculture has lost one of its best known devot^^s in the^deatn 
of Phieibert Roth, emeritus professor of sylvic*tilture at the University of 
Michigan, , ^ ^ ^ 
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/ 424. Sir WlEEiAM SCHEICK, K. C. I. B., F. R. S., German by birth and by 

education as he was born in the Grand Duchy of Hesse Darmstadt and took 
his degree at Giessen, Inspector General of Forests in India, died last Sep- 
tember at the age of 85. He had served first in tlic Province of Burma as 
an official of the Indian Forest Department and then in Scindc, in Bengal 
and in the Punjab. In 1885 he was wSummoned to Bngland to take up the 
professorship of Sylviculture (Royal Indifin Engineering College, Cooper’s 
Hill). On the closing down of this Institute in ]c;o5 Piofessor ^^CIIIJCK was 
transferred to Oxford. His best known work is a Manual of P'orestry in five 
volumes. 

425. The National Association of I^lectrical Industries (E’Assoeiazione 
Nazionale Indii^trie Elettriche) in Italy is taking steps to commemorate in a 
worthy manner the centenary of the death of Ai^Kssandro Voi^Ta which took 
place in Como on the 5th March 1827. 

426. Professor Hr:NRY Waters, President of the Kansas State Agricultural 
College from 1909 to 1917 and well known for his works on animal nutrition, 
died in October last at the age of 60. 

427. The oniithologist and law^y or Levis B Woodrei f of New^ York has 

left his pro])crty to the Vale I University for the benefit ol the Museum A per* 
nmiient bequest of j 0,000 dollars must howe^tr be set apart tor the New 
York Imtomological Society The vseientific^ collections and the natural liis- 
tory specimens belonging to the deceased have been passed to the Ainciican 
Museum of Natural History Vol I, NIT, No. 1917, 

428. Professor B. Wender, formerly director of ’the Seed vSclection Station 
for the Berlin Agricultural Domain, has Been appointed director of the Esia- 
cion E^perimtntal dc la Sociedad Naium{fl de Af;ncnliy}a of Santiago, in Chile. 

429. liic Society of American Bacteriologists have ek‘cted the foreign 
corresponding members ; Win(>crai>sky (Russia and lT*ance) , Bivijj rinek 
(Holland); Omkuansky (Russia); NTcefeed (Germany) ; Kitasato (Japan). 


Dott. G*. A. R. BoRGiiRSANl, dtretlote tesponsabile. 
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